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INSTRUCTIONS FOR MOUNTING, USINt AND CARING FOR DISAPPEARING 
CARRUGES, L F., MODEL 1894 Ml, FOR 10-INCH GUNS, MODELS 1888, 
1888 Ml AND Mil. 



(Thirteen plates.) 

(The pnintsin italics ate of particular importanco, or concern the aafety ot the carris^, 
and should be spedaliy iiot«ii.) 



GENERAL DESCRIPTION, 

The Emplacement (PI, I), — Emplacements for these carriages 
are entirely of concrete, permitting traversing through a field of fire 
of 140°. A semicircle of 8ix steps leads from the loading platform 
down to the gun platform. Being for a front pintle carriage, this 
is on two levels. The base ring rests on the upper level around the 
counterweight well. Fifteen and a half inches lower is placed the 
rear traverse rail on the second level. 

The anchor bolts are set in the concrete as the emplacement is 
constructed, the depressions for the thrust plates being also provided. 

The Carriage (Pis. 11,111, IV, and V).— The carriage is the front 
pintle type and mounts guns of the 1888, 1888 Mi and Mil models. 

It embodies many additions and improvements on the original 
model, the principal ones of which are new tripping device having 
strong single pawls and allowiDg tripping from either side, elevation 
counterbalance device, wire rope retraction with motor, 3-inch tele- 
scopic sight and sighting platform, elevation disk and painter with 
gearing, buffer valve, aaimuth pointer, electrical contacts and con- 
duits, safety firing switch and cables, and telephone bracket. 

The rear traverse rail, in four sections, allows a field of fire of 140°. 
In some emplacements an extension rail is used and a field of fire of 
170° obtained. Stops are provided to prevent running the carriage 
off the rail. The piece may be elevated from 5° depression to 12° 
elevation. 

The elevating system is so constructed that the gun is at an angle 
of about 5° elevation when in the loading position if recoihng to the 
nineteenth notch with any angle of elevation in battery. 

Action of Carriage.— ^Upon firing the piece the gun lever axle 

is moved to the rear by the recoiling energy of the gun, carrying the 

(9) 
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top carriage with' it, " Ttie" lower ends of the levers move vertically 
upward, being constrained by the crosshead traveling on the vertical 
crosshead guides. The trunnions of the gun move downward and to 
the rear in the arc of an ellipse. The energy of recoil is absorbed 
partly by raising the counterweight and partly by the movement of 
the masses up the inclined chassis rails, but principaily by the resist- 
ance of-the recoil cylinders, and when the gun cornea to rest it has 
the proper loadii^ angle. After loading the pawls are tripped, and 
the excess of the moment of the counterweight over the moment of 
the gun, etc., enables it to raise the gun to the firing position. If 
this excess be small, the velocity of counter recoil will be slow; but 
if more counterweight be added the velocity will increase and the 
time required for going into battery will decrease. 

Principal Parts. — The carriage consists of the following principal 
parts, viz: Base ring, rear traverse rail, azimuth circle and pointer, 
traversing system, racer, chps and dust guards, chassis and transom, 
top carriage and recoil rollers, recoil and counter-recoil system, gun 
levers, crosshead, tripping gear, counterweight (lead), bottom plate 
and suspension rods, elevating arm, band, and slide, elevation disk 
and pointer, elevatii^ system, counterbalance device, traversing 
system, retracting system, retracting gear, clutch, and brake, work- 
, ing platform, sightir^ standards and platforms, sight-laying mech- 
anism, firing and lighting circuits, electric-motor equipment for 
retractii^ the gun, and the accessories, including ammunition 
trucks, shot tongs, and implements. 

Base Ring (PI. VI). — The base ring is made of cast iron in a 
single piece. It is held in position on the foundation by sixteen 
2-inch bolts. Sixteen screws are provided for leveling the base ring. 
They screw through holes in the base ring near the foundation bolt 
holes and bear against steel thrust platoa. The lower roUer path is 
machined on the upper face of the base ring. The male part of the 
pintle surface is machined on the outer surface of an annular flange 
extending upward from near the middle part of the base ring. A 
sheet-steel dust guard, made in four sections, is attached to the racer 
and extends downward to overlap the base ring for protecting the 
traversing roller system from dirt and moisture. The annular flai^e 
forming the pintle surface has at its top a hp inward under which the 
racer clip engages. The cavity on the inner side of the roller path 
is drained into the pit by means of drain holes drilled through the 
pintle flange. 

Rear Traverse Rail (PI. II, III, and IV). — The rear traverse rail 
eerves to support the traversing wheels which carry the weight of the 
rear part of the carriage. It is circular, 180° in length, and is made 
of cast iron, in four aliments. Each segment is provided with seven 
2-inch holes for holding down bolts, and with five tapped holes for 
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leveling screws. The path for the traversing wheels ia machined 
upon its upper surface. The azimuth circle is attached immediately 
in rear of this path. 

AziUDTH CiHCLE AND POINTER.— A brass azimutb circle is recessed 
into the horizontal surface on the rear traverse rail. It is graduated 
in degrees in the shop. The figures for numbering the degree marks 
are added after the carriage has been mounted in its emplacement. 
The azimuth pointer body is fastened to the traverse-wheel transom 
by two screws through slotted holes in the body, thus allowing a 
slight adjustment in azimuth, The body carries the azimuth sub- 
scale graduated to 0.05 of a degree and the micrometer head reading 
in hundredths of a degree. The micrometer head operates the index 
which moves across the subscale. 

Tbavbbsing System (Pi. II, III, IV, and VI). — The system around 
the pintle consists of 20 foi^ed-steel conical rollers, held in proper 
relative positions by inner and outer wrought-iron distance rings, 
each forged in one piece. The rollers are forged with a trunnion at 
each end. The rings are tmited by separator braces, the hearings 
are slotted down through and caps are screwed up under the trun- 
nions of four rollers to hold the rings down in place, the whole being 
kept concentric with the pintle by flanges on the inner end of the 
rollers in centrifugal contact with the inner edge of roUer paths. 
The system over the transverse rail consists of a transom supporting 
the rear end of chassis and carrying four pins upon which cast-steel 
wheels with conical rims revolve upon roller bearings. 

Racbb (PI. VI). — The racer rests and is traversed upon a circle of 
live rollers and supports the front end of the chassis. It is made of 
cast steel, in a single piece. The upper roller path is machined on 
its under surface, and the female part of the pintle is machined on 
the inner surface of an annular flange extending downward. Its 
upper surface is provided with two f aced-ofl pads whereon the chassis 
rests. A clip bolted down on a third pad surface engages under the 
pintle flange to prevent lifting. Four oU holes and a spiral groove 
are provided for oiling the pintle surface. 

Dust Guards. — A dust guard in lour sections is bolted to the outer 
edge of the racer; the lower edge of the dust guard bears through felt 
strips against a flange on the outer side of the base ring. 

Chassis and Transoms (PI. II, III, and IV). — ^The chassis are 
made of cast steel. Each is secured at its front end to the racer by 
seventeen IJ-inch tap holts, and is secured at its rear end to the 
traverse-wheel transom by thirteen IJ-inoh tap bolts. The chassis 
are imited in rear of the crosshead guides by a cast-steel transom, 
by a second caat-steel transom in front of the elevating rack, and 
near their rear end by the traverse-wheel transom. Vertical crosshead 
guides are machined on the chassis near their front ends. The upper 
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surface is inclined downward to the front at an angle of 2" from the 
horizontal to faciUtato t^e return of the gun into battery. The 
chassis have U-shaped recesses to receive the recoil rollers in the top 
flanges, the outer edges of which are extended to enter the top oar- 
ri^e clips. 

Top Cabbuob and Rbcoii, Rollebs (PI. II and III).— The recoil 
rolleis of forged steel support the weight of the top carriage and parts 
connected thereto, projecting above the .chassis just sufficiently to 
prevent rubbing coDtact. There are nine recoil rollers in each chassis 
rul. They are bushed with bronze, and revolve upon axles whose 
ends are forced in the sides of the U-shaped recesses in the chassis. 

The top carriage is made of cast iron. It consists of two side 
frames, with a uniting transom oast in s single piece. In the case 
of a few carriages in service an additional transom or stiffening rib 
has been added to strengthen the original pattern. Each side frame 
is bored out, forming a recoil cylinder, and carries a trunnion bed for 
the support of the gun-lever axle. In those cases where it was found 
necessary in order to prevent leakage the cylinders were provided with 
bronze liners three-fourths inch thick. CHpa extending under the 
whole length of the cylinders engage under flanges on the outer edges 
of the chassis. 

The Kecoil and Counter-Recoil System (PI. X). — ^The plate 
shows the general arrangement of the hydraulic brake and its coimec- 
tions, in its essential principles, and in relative positions of parts for 
disappearing carri^es "in battery." The cylinders have an 11-inch 
bore. In each cyliader there operates a piston rod 4 inches in diam- 
eter, canying a piston head 10.98 inches in diameter. The piston 
rod projects through stuffing boxes at the front and rear ends of the 
cylinders, and is secured directly to the chassis at its front end and 
is supported at its rear end by a bracket attached to the chassis. In 
rear of the piston head forged-steel coUars with a slight taper are 
shrunk around the rod and pinned in place. They form the male 
part of the counter-recoil buffers and fit into the female buffer on the 
rear cylinder head. This consists of a No. 4 bronze cyUnder which 
is screwed and doweled to the rear cylinder head and fits snugly 
inside the recoil cylinder. At the end of counter recoil the oil impris- 
oned in this buffer can escape only through the small clearance pro- 
vided between the male and female parts and through the outlet 
provided to the buffer valve, thus checking the velocity of the moving 
parts and bringing the top carriage to rest against the stops without 
appreciable shock. 

Each cylinder has a filling hole with plug, near its front end. That 
portion of the cylinders above the level of the filling holes (about 
150 cubic inches in each) is intended to be empty, thus providing 
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room for the expansion of the oil when heated by the weather or 
by the work of retarding the recoil, and abo providing spaces into 
which the male buffers may be withdrawn. This withdrawal is 
accomplished so rapidly in recoU that the flow of oil through the 
small clearance between the male and female buffers is not sufficient 
to prevent a high pressure due to this cause if the cylinders were full. 

To secure equal resistance and fluid pressure in each cylinder 
their front ends are connected by an equalizing pipe, from which a 
connecting pipe extends rearward to the throttling valve, which is 
placed in a pipe connecting the rear ends of the cylinders. The con- 
necting pipe also affords passage for oil from the buffer valve placed 
in a pipe connecting the buffer cavities. 

Plugs are provided to close the cylinders, thus continuing the 
piece in action should the pipes be injured. 

For emptying the cylinders valve plugs are provided in the equaliz- 
ing pipe coupling. 

When oil is being added, the filling plugs should be removed from 
both cylinders to permit the escape of air and thus insure the proper 
filling of both cylinders. 

In recoil the top carriage is drawn over the pistons. Each piston 
is slotted through opposite sides, and throttling bars bolted to the 
cylinders partially close these orifices. The sectional areas are varied 
so that the areas of orifice for the flow of the oil vary with the 
position of the pistons during recoil in such a manner as to obtain 
a constant resistance with a variable velocity of retarded recoil 
of the top carriage. 

As in any hydraulic brake the resistance is greater as the velocity 
of the recoil is greater and as the area of the orifices for the passage 
of the oil is less. The desired constant resistance is obtained by 
increasing the areas of orifice from the beginning of motion to the 
point of maximimi velocity of the top carriage and then decreasing 
them to practically zero at the end of motion. 

The areas of orifice must be calculated for a particular set of 
conditions, including mean temperature, and variations in these 
conditions may change the length of recoil of the top carriage, and 
consequently the height and inclination of the breech of the gun in the 
loading position. It has therefore been foimd desirable to provide 
a throttling valve for varying the resistance of the brake in order 
that variations in the prescribed length of recoil may be reduced to a 
minimum. 

The reduction in the time of counter recoil, resulting in increased 
work of the counter-recoil buffers and the Variations in the action 
of the oil, has led to the application, to all carriages, of a counter- 
recoil buffer valve. 
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The openings for the passage of oil from the front to the rear aide 
of the pistons are as follows: 

(a) Tne necessary working clearance between t.ie cylinders and the 
pistons is 0,02 inch of diameter and is constant throughout the recoil. 

(5) Tne orifices between the throttling bars and the slots in the 
pistons change with the varying profile of the bars, siace the slots, 
partly closed by the bars, are of constant area. 

(c) The opening of the throttliag valve which controls the flow 
throi^h the pipes between the front and rear ends of the cylinders 
is of constant area during recoil, but may be changed from round to 
round to secure the correct recoil under varying temperatures, loads, 
conditions of carrii^e, and openings of buffer valves. 

(d) The buffer-valve opening, together with the throttling-valve 
opening, constitutes the aggregate by-pass through the piping. 

Obviously any change in this opening necessitates a corresponding 
opposite change in the ihrotUing-valve opening unless a change in the 
length of recoil is also desired. 

The required settings of the throttling valve to give a nearly uniform 
length of recoil differ in the different carriages ar.d in the same 
carriage may differ widely with the same load under different con- 
ditions. It is necessary, therefore, that careful records be kept of aU 
the conditions affecting the recoil for each shot and that these records be 
stadied to obtain the most uniform results possible. These records 
should include weight of projectile, muzzle velocity, temperature of 
air, setting of throtthng valve and buffer valve, and length of recoil; 
also any abnormal conditions affecting recoil. 

For aU charges the cylinder should be filled to the level of the filling 
holes with the prescribed oil of a specific gravity of about 0,85 (such 
as "hydroline," now issued). With this oil the workir.g pressure 
in the cylir.ders is about 700 pounds per square inch. A denser oil 
would cause a higher pressure an.d therefore shorten the recoil. 
About 40.5 gallons are required for filling the system. 

For the purpose of reducii^ the shock of accidental excessive 
recoil, recoil buffers, made up of alternate layers of balata and steel 
plates, are placed on brackets bolted to the rear of the chassis, where 
they will be struck by the upper ends of the gun levers if the gun is 
retracted or recoils beyond its proper position. 

Should the gun recoil to engage the pawls, but remain short of 
the loading angle, it may be retracted the remaining distance by 
hand or electric power. 

The throttling valve can be adjusted to give openings varying by 0.013 
square inch from to 0:4 square inch. The graduations of the valve 
are stamped on the top of the body, there being 11 divisions, 
numbered 0.04, 0.08, etc. One complete turn of the i^alve effects a. 
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change oj 0.026 square inch in the opening. One-half turn effects a 
change of 0.013 square inch. One complete turn of the Talve yoke 
generally changes the length of recoil by the equivalent of three or four 
notches on the crosahead rack. This is liable to vary by a notch 
or more for different carnages or for the same carriage under different 
conditions. 

The setting of the valve best suited to different conditions of loading, 
fuU or practice charges, etc., can be determined only by experience in 
actual firings with each particular carriage. Different carriages may 
require different settings, and the same carriage may even at different 
times require different settings for the same conditions of loading 
if it is in a materially different condition aa to cleanness and lubrica- 
tion of the working parts, etc. It is necessary, therefore, that careful 
records be kept, not only of the setting of the valve, the conditions 
of loading and recoil, but also of the elevation of the piece and any 
abnormal condition of the carriage which might affect the freedom 
of its operation. These records should be studied in the light of all 
these circumstances to obtain perfect working. However, the 
ammunition trucks are so designed that the loading position may 
vary somewhat without material inconvenience, and it is generally 
possible after a few firings with a carriage to determine the settings 
of the valve which wUl result in the gun coming into a proper loading 
position for any conditions of loading. For fuU charges the valve 
should in the lack of experience with the particular carriage he opened 
to about 0.12 square inch, including the opening of buffer valve. 

BtrpPBB Valve, — ^This valve consists essentially of a body, stem, 
disk, and latch which serves to lock the valve at any desired d^ree 
of opening. The valve is closed at and when locked at the notch 
numbered 80 the opening is 0.1105 square inch, the chaise in openmg 
from to 0.1105 being uniform for each notch. 

The buffer valve should be opened as few notches as possible and 
yet permit the top carriage with full counterweight to go into battery 
without a perceptible "stop and start" before striking the stops. 

The top carriage should not strike the stop with sufficient force to 
rebound. 

The required opening of both these valves decreases v^ith the intreaae 
of temperature. 

It will be noted that in counter recoil that the oil in the buffers 
escapes only through the -buffer valve, the throttling pipes being 
closed by the piston head, while in recoil both valves allow the escape 
of oil, so that the aggregate opening must be always considered in 
recoil. 

Padlocks are provided for locking the valves in any position to 
guard against accidents or unauthorized changes. This should not 
be understood to discourage examination and maiiipulation, which 
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13 on the contrary highly desirable for the sake of familiarizing the 
personnel with their construction and operation. 

From a consideration of the principles of recoil and counter- 
recoil systems it is evident that a change in the length of recoil 
should be obtained by changing the setting of the throttling valve 
and not by chaining the amount of counterweight. A change in the 
rapidity of the counter recoU should be obtained by changing the 
amount of counterweight used and by changing the setting of the 
buffer valve. 

Gun Levebs (Pis. II, III, and IV). — The gun levers of cast steel 
serve to support the counterweight at the lower end and the gun at 
the upper end, the whole being supported by the top carriage. The 
gun trunnions rest in bronze bushed trunnion beds at the upper end 
of the gim levers. The counterweight is supported through the 
suspension-rod shaft, which is carried in bronze bushed bearings at 
their lower ends. The weight of the gun levers, gun, and counter- 
weight is supported by the gun-lever axle of foiged steel, which rests 
in bronzed bushed axle beds in the top carriage. They are forced 
into position on the gun-lever axle and are keyed thereto. 

Crosshead. — The crosshead unites the levers and counterweights 
and provides bearing surfaces for constraining the latter to travel 
vertically. It consists of two crosshead chps of cast steel, which 
are screwed and pinned to the outer ends of the suspension-rod 
shaft of forged steel. The surfaces which bear against the crosshead 
guides are provided with Tobin bronze liners secured by counter- 
sunk screws. Teeth for engaging the crosshead pawls are cut on the 
front face of each crosshead dip. 

Trtppino Gear (Pis. II and III), — The trippii^ gear is designed 
to hold the gun in the from-battery position for loading and to permit 
its return into battery when desired. The gun is held from battery 
by means of pawls secured to the chassis, which prevent the counter- 
weight from descending by ei^agii^ in the teeth cut on the crosshead. 
After the gun is loaded it is permitted to rise to the firii^ position by 
raising the tripping levers until they are latched, and immediately 
leaving them in that position. 

The action is entirely automatic after the pawls are latched out of 
engagement and the gun starts into battery. After the crosshead 
teeth have passed entirely below the pawl teeth and the gun is nearly 
in battery the pawl levers are released from the latches by the auto- 
niatic action of the dogs on the crosshead, and are returned by the 
moment of the weight of the tripping, levers, etc., to their proper 
positions ready to engage the crosshead when it f^ain rises. The 
pawls may be tripped by the use of one or both levers. The notches 
between the ratchet teeth are numbered from the top. Brass strips 
with numbers from 1 to 22 are fastened to the sides of the chassis, 
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and pointers on the crosshead slips indicate on these strips the notch 
at which the gun may be in recoil. 

When the top pawl teeth enga^ in the nineteenth notch, the gun is 
in its calculated loading position, below which it should not be 
retracted. By a proper adjustment of the throttling valve the recoil 
of the gun should not vary much from this position. The ammu- 
nition truck will, however, permit the gim to be loaded at any per- 
missible recoil. 

COUNTEBWEIOHT, BoTTOM PlATE, AND SUSPENSION RODS (PI. 

VI).— The counterweight, 60 inches in diameter, consiate of a number 
of circular lead plates, on top of which are two layers of semicircular 
weights. It comprises a castr-steel bottom plate 3 inches thick, 
stiffened with cross ribs; 11 lead plates 6.26 inches thick, weighing 
about 5,380 pounds; 2 semicircular flanged plates 3 inches thick, 
weighing about 1,250 pounds each; 2 semicircular plates 5 inches 
thick, weighing about 1,650 pounds each, and on some carriages 
between the tweKth and thirteenth layers above are 2 semicircular 
plates 3 inches thick, weigliing about 1,500 pounds each. The 
, counterweight is secured to the suspension-rod shaft by means of 
2 suspension rods 4.6 inches in diameter, 7 feet 6 inches long, which 
pass through holes in the lead counterweights and bottom plate, 
and are provided with 2 nuts at their lower end. At their upper 
end they are bored out to receive the suspension-rod shaft. Care 
must be exercised that each suspension rod supports one-half the 
weight of the counterweight.. 

Elevating Arm Band and Slide (Pis. II, III, and IV). — The 
elevating arm serves to unite the elevating band on the gun to the 
elevating racks, which may be removed up or down to vary the 
elevation of the gun. It is made of two foiled steel arms united by 
a cast-steel transom. Bronze bushed capped bearings for the ele- 
vating band trunnions are provided at its upper ends, and bronze 
bushed bearings for the elevating rack pins are provided at the 
lower ends. 

The elevating racks slide in inclined guides bolted to the chassis, 
both being made of cast steel and the racks lined with bronze. They 
are formed with pins, engaging the lower bearings of the elevating 
arms, and with lugs, which come in contact with spring buffers to 
prevent shocks to the carriage when the gun reaches its limit of 
elevation with too great velocity. Stop pins are screwed in, to 
Umit movement to zero degrees or 5° depression. The elevating 
system of gearing moves the racks, arm, and gun from 12° elevation 
to 5° depression when permitted by the construction of the emplace- 
ment. 

9996—17 2 
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In order that the gun m^ht always return to exacdy the same 
loading angle, the recoil being to the nineteenth notch, whatever 
might be the firing angle, it woidd be necessary to make the elevating 
racks circular, with a radius of path of pin equal to the length of 
the elevating arm. Expense of manufacture has made it imde- 
sirable to do this. They have been made straight, but so located 
that no objectionable variation in the loading angle is obtained. 

Elevation Disk and Pointer. — The elevation disk consists of a 
wheel carrying the graduated subcaliher and service range scales at 
its outer circumference. It is riveted to the disk gear, being 
operated, though an idler, by the driving gear which is located on 
the. hub of the left elevating gear. Degree marks are stamped in 
the center of the scale for use in checking the disk by a clinometer. 
The scale is not equicrescent. The up-and-down motion of the 
elevating rack rotates the pinion and shaft and the circular wheel 
carrying the scales. A spiral spring takes up backlash in the gear 
teeth. 

The degree marks are placed on the disk with the gun mounted 
upon the carriage and by the use of a clinometer supported by a rest 
placed in the muzzle. This is usually done at the time of the shop 
test. 

As the ranges corresponding to different angles of elevation above 
the horizontal depend upon the height at which the gun is mounted 
above the sea level, the range scales must be graduated after mount- 
ing. The range graduations must be calculated for each gun with 
due regard to the height above sea level and the normal muzzle 
velocity. These graduations should then be marked upon the scale 
in the proper place under the swpervision of the Ordnance Department. 
The pointers provide flush zero marks for each scale and are 
arranged for adjustment in arc, which may be necessary for a par- 
ticular field of fire if the emplacement settles unevenly. The pointer 
piece is bolted to a bracket bolted to the chassis. Adjustment 
requires the use of the clinometer as described above. The degree 
marks are placed at every 5° from 5° depression to 10° elevation. 
Banges on the scale are graduated at every 20 yarda and numbered 
on every hundred. 

Elevating System (Pis. 11, III, and IV).^For use in elevating 
or depressing the gun a handwheel is provided on the left side of 
the carriage. This handwheel is fitted to the handwheel pinion, 
which turns upon a pivot held in the handwheel bracket attached 
to the left chassis. The handwheel pinion drives an intermediate 
gear fitted to the outer hub of the piston drum, which is on the left 
end of the intermediate shaft. On the intermediate shaft which 
passes through both chassis are two pinions, one on the outside of 
either chassis. These drive the elevating gears fitted to the outer 
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ends of the elevating pinion shafts, which extend through each chassis. 
Upon the inner end of the elevating pinion shafts are the elevating 
pinions meshing with the elevating racks. 

To relieve the gearing system of sudden strains incident to fixing, 
a friction drum is provided. This consists of a clamp brake wherein 
the jaws are normally held closed by a spiral spring. The raising 
of the clamp lever carrying a double cam opens the jaws and releases 
the grip of the brake, permitting rotation of the handwheels. The 
brake should be adjusted by tightening the nuts at the end of the 
spring bolt just enough to permit the loaded gun to be depressed. 
Two spring buffers attached to a transom across the lower ends 
of the guides come in contact with !ug on the elevating slide when at 
maximum elevation, thus reheving shocks to the carriage. The 
elevating slide may also be actuated by a slow-motion elevating 
handwheel adjacent to the elevation disk on the left side of the 
carriage through a train of gears, A clutch is provided for engaging 
or diseng^ng the slow-motion gearing at will. 

CouNTEBBALANCB DEVICE. — This devico tends to equalize the 
force required for elevating and for depressing the gun in the load- 
ing as well as in the firing position. It consists of a oastr-iron weight 
hiug by wire ropes, which pass over pulleys secured to the rear 
transom, and are attached through buffer springs to the elevating 
racks. It thus opposes and partially coimterbalances the weight 
of the shde and one-half the weight of the elevating arm. 

Traversing System (Pis. Ill and IV). — Traversing cranks are 
provided on each side of the carriage on the ends of a shaft supported 
by brackets on the traverse wheel transom. By means of two pairs 
of bevel gears the traversing pinion shaft is turned. This shaft is 
vertical, and the pinion on its lower end meshes in the rack on the 
rear traverse rail, thus moving the carrit^e in azimuth. 

Retractino System. — For hauling the gun down by hand two 
removable crank handles may be attached to the retracting crank 
shaft and maneuvered by eight men standing on the working plat^ 
form, four working on each crank. The retracting shaft actuates, 
through a train of bevel and spur gearing, two drums, to which 
are fastened by corrugated clamps two wire ropes, which wind 
upon the drum. A ratchet and pawl prevents the load from over- 
hauling the gearing. From the drums these ropes pass around 
guide pulleys in rear of the recoil buffers and are hooked to the 
upper ends of the gun levers. These ropes remain i^'ith the car- 
riage and when not in use are wound upon the drums until the 
ropes project but a short distance from the guide-pulley brackets. 

For rapid and easy overhauling of the ropes a small handwheel 
is fixed to the crank shaft back of crank handles. To save time, 
these should also be used to wind up the slack of the rope before 



20 

placing the crank handles on the shaft. In hauling down care 
should be exercised that each rope is under equal tension. 

After taking up the alack in the ropea and putting aome strain 
on them they should be vibrated slightly, and if found to be unequally 
loaded adjustment should be made at the rope cluoips on the drums. 
After the loop of the rope is placed over the hook on the gun levers, 
and while winding up the slack, especial care should be taken that 
the rope is guided to the pulleys without any kinks or any slack and 
that the coils lie smoothly upon the drums without crossing the 
ridges between the grooves. 

The vnre ropes should always he detached from the gun-lever hooka 
before tripping. 

On account of the extra counterweight used to decrease the time 
of going into battery, the operation of retraction requires the appli- 
cation of considerably more power than would otherwise be the case. 
Retraction by hand power will therefore be found somewhat difR- 
cult. This is, however, not expected to be objectionable, as retrac- 
tion by the electric motor supplied is regarded as the normal practice, 
retraction by hand being provided for use principally in case of 
trouble with the electrical plant. 

Retbactinq Gear, Clutch, and Brake.— To permit the most 
rapid overhauling of the wire ropes possible, there has been added a 
epring-enga^ng claw clutch for rotating the drum shaft from the 
drum gear in retracting. With the clutch thrown off, the ropes can 
be drawn out quickly, revolving the drums and shaft rapidly in the 
drum gear. 

In order to prevent overrunning and injury to the ropes, a band 
brake is added, gripping the hub of the left drum upon lifting a crank 
handle. The clutch is thrown off by drawing a loop handle on the 
left aide until the feathers are drawn out and permit the handle to 
be given a quarter turn. This locks the clutch off with the spring 
compressed. 

When enough rope is overhauled the brake is raised to stop the 
shaft, the loop is given a quarter turn back to permit the feathers 
to enter, and the spring moves the dutch on its feathers in the drum 
shaft to engagement. 

Working Platform.— -This is on two levels, the upper surface 
of the racer and the lower level on which rests the rear traverse rail. 
All operations except tripping may be performed by men on the lower 
level. 

Sighting Standards and Platforms (Pis. Ill and IV). — A plat- 
form of plates and angles extends along the left side of the carriage, 
supported in front and rear by standards bolted to the side of the 
chassis. These standards are of cast steel. 
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A flight of steps is proTided at the front and rear end of the plat- 
form. Handrails and a screen to protect the gunner's body from the 
elevating arm during recoil of the piece are also provided. This 
platform furnishes not only a station for sighting, pointing, and 
firing (by electrical power) but also a convenient means of access 
to the gun, retracting' hook, trunnion bed, etc., on the left side, for 
oiling or other purposes. On the right side of the carriage the old 
sighting platform has been retained for convenience. It consists 
of a small platform near the rear of the gun and is provided with a 
handrail and ladder for reaching the platform. 

Sight Standard. — The standard forming the rear support of the 
sighting platform is called the sight standard, as the top of it forms 
the seat for the sight-arm bracket. This bracket fits over the head 
of the standard and extends to the front, affording a pivot and guide 
for the sight arm. It is bolted through a horizontal flange to a cor- 
responding flange near the top of the standard. A lug on the bracket 
flange b finished between two set screws seated in lugs on the stand- 
ard flange. By means of these screws slight rotation may be given 
the bracket, thus bringing the hne of coUimation of the telescope 
paraUel to the axis of the bore. 

To this standard are filso attached the brackets for the shoulder 
rest and the firing pistol. The sight arm carries the combined bar 
sight and 3-inch telescopic sight, model of 1904. 

The Firing Ciecuit (Pis. VII and IX) obtains its current from a 
dry-ceU battery, one wire from which leads through the safety firing 
switeh to the "ground" near the breech of the gun; the other through 
the firing pistol and safety firing switch to the primer. Both wires 
lead up the gun levers and along the gun and are incased in flexible 
. metaUic conduits for protection. The gun should be fired only by 
dosing the circuit at the firing pistol after the circuit has been closed for 
both wires at the safety firing switch. 

The firing pistol must not be placed in the circuit between the battery 
and the ground on the gun, as in this case it is possible to fire the gun 
before the safety firing switch is closed if a ground occurs between ike 
battery and the firing pistol. 

The pistol case incloses not only the contracts brought together 
by the trigger pull but also a buzzer, enabhng the gunner to know 
that the block is completely closed and the connection complete for 
firing. Pressing the button over the trigger completes a circuit 
through a resistance coil and magnet coils of high resistance, these 
coils being shunted across the trigger contacts. The interrupter and 
magnet constitute a buzzer. The buzzer current, which is just strong 
enough to actuate the buzzer hammer but not strong enough to 
explode the primer, is kept on for an instant only. The ear should 
be held close to the buzzer to detect the sound. PuUing the trigger 
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completes the circuit independently of the high resistance buzzer, 
and permits the passage of sufficient current to fire the piece. 

The body of the safety firing switch, carrying two knife blades, 
is pivoted to a base attached to the chassis, the clips and their base 
being attached to the top carriage. When "in battery" the clips 
are directly above the blades and contact is made by raising the 
blades. The corrugation and bead of the slips and blades will re- 
tain them in contact until the top carriage moves to the rear. This 
motion separates them and causes the blades to drop. It is evident 
that contact can not be made until the top carriage is in battery, or 
nearly so, its return to within 2,5 inches of the stops permitting 
the switch to be closed. 

In Lanyard Firing, from the loading platform, at attachment 
prevents the discharge of the piece befoi-e it has risen sufficiently 
for the shot to clear the parapet. This safety device is attached to 
the elevating band, and consists of an incased reel, upon which a 
short cable is automatically wound by a spiral aprii^, and which is 
locked {except when the piece is in battery) by a ratchet and pawl. 
One end of a short lanyard is hooked to the primer and the other to 
the end of this cable. The long lanyard in the hands of the cannoneer 
is also hooked to this cable. A pull on the lanyard when the gun 
is out of battery can not unwind the cable, pull the short lanyard, 
or fire the primer. When the gun rises into battery a cam on the 
elevating band passing under the pawl lifts it out of engagement with 
the reel, which can then be unwound, permitting the primer to be 
fired. 

The initial tension of the spring should be sufficient only to wind 
up the cable with lanyards attached. To adjust, loosen the nut on 
the spring shaft and, ^lsing a wrench on the squared end of the shaft 
(projecting from the center of the case), withdraw the locking pin, 
and wind up or unwind the spring. Then return the locking pin to 
one of the quarter-turn positions and tighten the nut. 

A device on the block, acting with the firing mechanism, model of 
1903, also prevents possible firing of the primer by lanyard until 
the breechblock is within about one-half inch of being closed, meas- 
ured on the circumference of the breechblock. 

Conduits and Wiring (Pis. VII, VIII, and IX). — A 3-inch pipe 
installed by the Engineer Corps carries the telephone, lighting, and 
power leads to an ordnance terminal box located under the rear edge 
of the base ring. A removable iron cover is provided for easy access. 
From this box the leads pass up through the flange of the base ring 
and into a swivel connection bolted over the hole. The swivel has 
five outlets through which the leads pass into flexible metallic con- 
duits, which wind on a drum. This drum turns on a hollow shaft) 
supported by a bracket bolted to the right chassis. When the car- 
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riage ia traversed away from the normal the conduits unwind, thu& 
allowing a fixed contact for the leads at the upper terminal box. 
A spring around the drum shaft winds up the drum on the reverse 
movement. The leads, after passing through the flexible conduits, 
go to the center of the drum and thence up the hollow shaft to the 
upper terminal box at the center of the carriage. From here the 
leads go to their respective destinations. The wiring system aa 
shown on the diagrams is as far as possible inclosed in a conduit 
system of wrought-iron pipes, fittings, junction boxes, etc., all with 
interior insulation and outlet insulators at the ends of the pipes. 
Twisted hooks and thimbles are supphed where necessary to carry 
wires which are not in conduits. The conductors for the firing cir- 
cuits are completely inclosed in flexible metalhc hose, entirely 
separate from other wiring. 

Lighting Cibcuft (Pis, VII, VIII, and IX), — This consists of 
three 16-candlepower lamps, one on each side of the carriage and 
one in the center between the chassis. They are controlled by one 
switch located on the rear standard. There are also provided two 
8-candlepower lamps for illuminating the azimuth pointer and 
range disk pointer. These are controlled by the same switch located 
near the range pointer. Two 2-candlepower lamps are used for 
illuminating the deflection scale and cross wires of the sight and are 
controlled by the same switch as for the range and azimuth lights. 
An 8-candlepower lamp is located at the throttUng valve and is 
controlled by a switch located near it. A portable light is provided 
by the Ei^ineer Department for each carriage, with sufficient cable 
to reach any part of the carriage from the two plug boxes, one on 
each side of the carriage; all lamps are shaded so as to illuminate 
only the parts intended. 

Retracting MoTOR.^For power retraction a 4-horsepower motor 
at 625 revolutions per minute, shunt wound with 100 per cent over- 
load capacity, is supported by a bracket bolted to the racer. An 
idler gear may be thrown in mesh with the gear on the motor shaft 
and the gear on the drum shaft. A maneuver lever, guided and held 
in two positions by an arc bolted to the chassis, effects the engage- 
ment of the gears. With the maneuver lever thrown to the rear 
notch the motor is in gear for retracting, and to the forward notch 
the motor is thrown out of gear. 

The dutch lever should never be left between notches and should never 
be moved while the motor ia running. A clutch in the hand retracting 
gear sj^tem is also connected, through a system of rods and levers, 
to the maneuver lever. This is inserted so that when the motor is 
used the gears for the hand power will be disengaged from the drum 
shaft. Power is supplied through the engineer terminal box from 
the emplacement direct to the motor and starting rheostat. The 
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current is usually at 110 volts pressure, but at some forts 220 volts 
is in use. 

The Automatic No-Voltage Be lease Starting Rheostat 
(PI. VII) is used to slowly start the motor by gradually cutting out 
resistance inserted in series with the motor armature, until when 
approximately full speed is reached the resistance is all cut out. 
All motors should be started in this manner, for if current is supplied 
to them directly from the source of power without intervening 
resistance before the motor has reached approximately fuU speed 
an unduly lai^e current will flow, which will, if the motor is protected 
by fuzes or circuit breakers, bum out the fuzes or open the circuit 
breakers, and if the motor is not so protected will bum off the insu- 
lation of the armature windings. 

In addition to the no-voltage release device there is mounted on 
the panel a double-pole, single- throw switch for connecting the 
starting rheostat to the line, and two fuzes of the inclosed type 
connected between the line wires and the switch. 

The connections on the panel are so made that the motor field and 
the magnet of the no-voltage release are energized only when the 
double-pole switch is closed. 

This instrument is mounted in a cast-iron, weatherproof box, 
carried by a bracket which is bolted to the rear of the left chassis. 

Eeferring to the diagram, the hne wires connected to the emplace- 
ment mains run directly from the upper terminal box to the starting 
rheostat, and are connected to the fuzes. One of the leads to the 
motor armature comes from a binding post connected to one pole of 
the switch and the other from a binding post located near the seg- 
ments and connected with the starting handle. 

Binding posts are provided for connection to leads for both ends of 
the field coil, though one side of the field may be connected directly 
to the proper brush of the motor. 

lo starting the motor the line switch is first closed and the motor 
is then gradually brought up to speed by moving the handle from 
the "off" to the running position. 

The motor may be stopped by opening the hne switch, and the 
switch should always remain open when the motor is not in use. 

This rheostat consists of contacts 1 to 8, each of which is electrically 
connected to its neighbor by a suitable resistance; a handle shown 
in the "off" position in the diagram; a spring tending to bold the 
handle in the "off" position; an electromagnet whose armature is 
fastened to the handle; and three binding posts. 

As soon as the switch is closed the field of the motor controlled by 
the starting rheostat is energized but no current flows through the 
armature of the motor. To start the motor, move the rheostat 
handle to contact I. Current will then flow through the armature of 
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the motor. The handle should then be moved to contact 2, then to 
contact 3, etc., to contact 8. It will be observed that this movement 
of the handle cuts out successively the resistance between the contacts 
until when contact 8 is reached all the resistance of the rheostat is cut 
out of the armature circuit. With the exception of the number of 
sections of resistance in the circuit, the path of the current is the same 
no matter what contact the handle may rest on. When the handle is 
placed on contact 8 the armature fastened to it ia attaracted by the 
electromagnet, which is energized by the field current. This attrac- 
tion is sufficient to hold the handle on contact 8 against the puH of 
the spring. To allow the motor to come up to speed before all the 
resistance is cut out, the time of moving the handle from contact 1 to 
8 should be approximately from 10 to 1.5 seconds. The handle should 
not be held longer than two or three seconds on any contact other than 
8, owing to the liability of the resistance coils to become damaged by 
the heating effect of the current. If the voltage falls materially below 
the normal, the current through the electrom^net is decreased to 
such an extent that the magnet is no longer able to hold the armature 
mounted on the handle against the pull of the spring, and the handle 
therefore returns to the initial or "off" position. This feature con- 
stitutes the automatic no-voltage release. Its object is to protect the 
motor against the rush of current which occurs when the line voltage is 
restored, in the case of the failure of the line voltage, and consequent 
stopping of the motor. 

The Telephone (Pis. VI and VIII), mounted on the carriage, 
known as the "gun" telephone in distinction from other instruments 
of this class in the fire-control system, is fastened near the rear end on 
the outside of the left chassis by means of steel braces. It consists of 
a cast-iron box having a door with a positive lock and a hole for a 
one-half inch pipe tapped in the bottom. There is an inner wooden 
box containing an induction coil and a condenser, and having a fixed 
tray to hold the head set. 

The telautograph is no longer mounted. 

An Outlet Box, furnished by the Signal Corps and installed by 
the Ordnance Department, is provided for the purpose of connei'ting 
the wiring on the carriage to the telephone and is located on the left 
chassis near the telephone. It has a cover which is attached by four 
screws and is made water-tight by a rubber gasket. There are three 
holes tapped in the bottom of the box, through the middle one of 
which the carriage wires enter. A cable is led out through one of the 
other two holes to the telephone. Within this box is a slate base on 
which are mounted binding posts, by means of which the carriage 
wires are connected to the cable leading to the instrument. This 
cable passes through a flexible, water-tight, metallic conduit which 
is provided with union connections at each end. 
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The Signal Corps furnishes and installs the cables, from the box to 
the instrument and its flexible conduit, and makes the connections 
within the box and instrument. 

Shot Truck and Shot Tongs.— The ammunition is brought to 
the gun and the projectiles wheeled into the breech recess on ammu- 
nition trucks. Three are furnished with each carriage. The shot 
tray on which the projectile rests can be raised to a suitable height, 
and is so supported that it can be given the required angle of incli- 
nation to bring the axis of the projectile in ahgnment with the axis 
of the piece. A hydraulic buffer attached to the front edge of the 
top plate of the frame receives the shock of impact against the breech 
of gun and reUeves undue strain on the truck. 

The frame of the truck is built up mainly of angle irons riveted. 
The shot tray and cartridge shelves are of steel plate formed into 
shape. The truck is supported by four wheels, the front pair being 
large and most heavily leaded, all of which are rubber tired. It is 
provided with a brake on the two front wheels, arranged to be oper- 
ated by hand by the man at the truck handles. 

One pair of shot tongs is furnished for each trolley installed in a 
battery by the Engineer Department, and two spare tongs. They 
are made of foiled steel riveted and bolted together. In order to pro- 
vide tongs having the least possible height over all, they are designed 
to use a locking link, which must be operated to hold the arms in posi- 
tion on the projectile, and with a gripping dog or eyepiece, the inner 
toe of which is pressed against the top of the projectile by the upward 
pull in the eye, thus preventing it from sUpping out endwise if not 
properly balanced. 

General Remarks. — An elevating band for the gun to be mounted 
and the necessary tools and implements are furnished with each car- 
ri^e. The pinch bars are placed oh hooks on the sides of the chassis, 
and implements for the gun and carriage and the tools are, excepting 
those too large, neatly packed in an armament chest marked with the 
number of the carriage, etc., to the inside of the lid of which ia affixed 
a list of the contents. 

There are plates on the carriage indicating the direction of motion 
of the elevating handwheela and of the traversing and retracting 
cranks, also instruction plates for filling, etc. 

Drainage holes are drilled in all pockets, and all axles, trunnions, 
and sliding bearing surfaces are provided with oil holes, closed by 
screw plugs. 

The six main axle bearings, gun trunnions, gun-lever axle, and 
crosshead pins and the crosshead clips on the vertical guides are 
supphed with compression grease cups. These cups, by means of a 
spring-actuated cup leather plunger, automatically force the lubri- 
cant through the passages and distributing grooves under the bearing 
surfaces. 
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INSTRUCTIONS FOR ASSEMBLING THE CARRIAGE. 



Implements. — The assembling of the carriage requires the use of 
such blocking, way planks, hydraulic jacks, ropes, and pulleys as are 
usually found at the forts. In addition to the above a derrick or pair 
of shears capable of lifting 8 tons will be found very useful. 

General Remarks. — The size and weight of the carriage are such 
that it is not shipped with the chassis assembled to the racer, but, in 
shipment, consists of the following principal parts: Base ring, rear 
traverse circle, traversing rollers, racer, chassis, transoms, top car- 
riage, counterweight, crosshead chps, gun-lever arms, elevating arms, 
sight standard with ladder and platform, dust guard, and minor 
parts. 

In ossemhltTig ike carriage tut fart should he direcUy struck toith a 
steel hammer or sledge. 8oft-m,etal drifts or copper or lead hammers 
should be used. In handling the parts care must be exercised that the 
finished surfaces do not become burred. Where two bearing surfaces are 
brought together it is necessary that both parts should he clean, smooth, 
and weU lubricated. 

The following description gives a statement of the order in which 
the parts should be assembled rather than the details of the operation: 

Base Ring. — Move the base ring into position by means of skids 
and rollers. When the holes in the base ring are directly over the 
corresponding bolts, lower by means of jacks until the ring rests upon 
the platform, with the bolts as nearly central in the holes aa possible, 
with the ring concentric around the counterweight well. 

Leveling. — In the earher carriages wedges were used for leveiii^, 
but as opportunities occur the wedges are to be replaced by leveling 
screws. Level the base ring by means of the levehng screws located 
near each holding-down bolt. Each leveling screw should bear 
against a 5 by 5 inch by J inch thrust plate. A sensitive machinist's 
level and accurate straightedge should he used in leveling the base ring. 
The level ahffidd always be reversed and the mean reading con,sidered as 
the correct <me. 

Remove rust and burrs from the bolfc threads, oihng the threads 
and the faces of the nuts, and when the base ring has been accurately 
leveled the nuts of the holding-down holts should be tightened around 
a httle at a time, and not sufficiently to strain the base ring. The 
grouting of neat Portland cement shoul<l then be poured underneath 
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the base ring. After the grouting has thoroughly set the nuts of the 
holding-down bolts should be further tightened, and the leveling 
screws should be backed off. When these operations have been com- 
pleted the level of the base ring should be again tested to see that it 
has not been disturbed by the above operations. 

Rear Traverse Kail, — The rear traverse rail should next be put 
in position, the joints made up, and the whole lowered without strain- 
ing the joints, and should be leveled with the same care as exercised in 
the leveling of the base ring. It muat be accurately located concen- 
tric with the base ring and in parallel horizontal plane. The caliper 
and leveling tool shown on Plate I should always be used to secure 
the necessary accuracy in its setting. Proceed with grouting and 
final tightening as with the base ring. The proper working of the 
carriage depends largely on the accuracy of the above work. 

Distance Rings and Traversing Rollers. — Thoroughly clean 
the pintle, the lower roller path, and the traversing rollers before 
placing them thereon, using kerosene and emery cloth if necessary. 
Test the alignment radially of the slots by the use of a fine wire or 
fixture pivoted at the center of the distance rings. Do not place the 
distance rings on the rollers until these slots have been placed in 
practically perfect alignment. After the traversing rollers have been 
assembled they should be run around in each direction several times 
to see that they do not bind or run hard, and then shoidd be pro- 
tected by canvas until the racer is about to be lowered upon them. 

Racer.— Thoroughly clean the upper roller path and pintle surface 
of the racer, move it into position over and lower into the traversing 
rollers, and assemble the dust guard as soon as practicable to protect 
the rollers and the roller path. After being assembled the racer 
should be traversed by hand to ascertain whether it is entirely free 
in its action. 

Traverse- Wheel Transom and Rear Traverse Wheel. — ^The 
traverse-wheel transoms should next be put in position and the rear 
traverse wheels assembled thereto. 

Chassis. — The chassis should next be moved into position and 
bolted to the racer and traverse-wheel transom. The transoms 
uniting the chassis should be placed in position and bolted to the 
chassis before tightening the bolts securing the chassis to the racer 
and to the traverse-wheel transom. All of these bolts should be 
tightened, just to pinch, after which tighten each in succession a 
Httle till all are under a sufficient initial tension not to work loose. 

Traversing Gear.— The traversing-gear bracket should now be 
assembled over the center of the rear transom for use in future oper- 
ations. Assemble the remaining |)arts of the gearing and the racer 
clip 
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Now carefully note that traversing wheels and rollers are evenly 
loaded, that crosshead guides are vertical in both directions, that 
chassis rails are level across and of the designated slope when tested 
at extreme right and left and front traverse. 

Any variations found by these tests indicate imperfect setting of 
the base ring or traverse rail, which should be carefully examined 
and remedied, or else imperfect work on the carriage. 

Bottom Plate. — Before placing the bottom plate in position 
blocking to support same should be carefully placed in the well with 
its top surface about 5 feet below the top surface of the racer, if gun 
is to be mounted over the parapet, and about 5 inches below if to be 
mounted from the rear. Place the bottom plate in position on this 
blocking and carefully level it. The blocking should be so arranged 
that the lower ends of the suspension rods will be accessible for the 
securing nuts after the count«rweight has been assembled, and so 
arranged that it may be withdrawn from the pit through the man- 
hole. The bottom plate should be located in correct position with 
respect to the crosshead guides by the use of a wooden templet or by 
taking measurements frum the crosshead guides to the suspension 
rod holes. 

Counterweight.- — Lower into position in succession the twelve 
plates of counterweight. The lower four plates have no cuts in 
edges and the next six plates have vertical cuts only, to clear chassis. 
The holes for the suspension rods must be carefully aligned. 

Recoil Rollers and Top Carriaqe. — The chassis-rail top flanges 
should be thoroughly cleaned and any burrs removed, and the recoil 
rollers thoroughly cleaned and oiled before being put in position. 
After placing the rollers in position the top carriage roller paths and 
flanges should be thoroughly cleaned and carriage moved into posi- 
tion from the rear in order that the chps may engage under the 
flanges on the chassis. The top carriage should then be moved back- 
ward and forward on the rollers to see that it works freely. The 
front ends of the piston rods should be secured to the chassis, and 
the rear brackets should be assembled on the rods. The top carriage 
will usually be received with piston rods assembled, stufhng boxes 
packed, and cylinders filled with oil. Each stufling box is packed 
with six rings of Garlock waterproof packing 0.75 inch square. 

Gun Levers. — The gun levers should now be moved into position 
over the top carriage, and the suspension-rod shaft, suspaisioii rods, 
and crosshead clips .attached thereto. This necessitates removing 
one lever from the axle and again forcing it on, the operation probably 
requiring the use of small hydrauhc jacks. Special care should be 
exercised to see that the bearing surfaces are not burred and that 
they are thoroughly cleaned and lubricated with No. 4J grease before 
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the above parts are assembled or the gun-lever axle lowered into their 
beds in the top carriage. 

Crosshead Clips and Suspension Rods.— While the gun-lever 
arms are being lowered into position the suspension rods should be 
carefully guided through the holes in the counterweight and the cross- 
head clips should be made to engage the crosshead guides. After 
the suspension rods have reached their proper position, the suspension- 
rod nuts and lock nuts should be added. It is of great importance 
that each rod should bear one-haH the weight of the counterweight, 
and the nuts should be carefully adjusted to accoraphsh this. The 
distance from the lower end of the suspension rods to the securing 
nuts should be carefully measured to see that the nuts are'screwed 
home an equal amount. They are at proper height when the space 
between the top of the twelfth plate and the suspension-rod shaft 
is about 3 inches. 

Gun.— The gun should next be mounted upon the gun-lever arms. 
It may be brought up from the rear or brought over the parapet. 
Before lowering the gun into its trunnions, the bearings should be 
examined to see that they are in perfect condition, and should be 
coated with No. 4^ grease. The elevating band should now be 
assembled. /( should he located on the gun in such position that the 
centers of its trunnions are 96 inches from the centers of the gun (ntn- 
nions when measured parraUel to the aris of the gun. In order that it 
may be located with sufficient assuracy, its position should be veri- 
fied by measurements on both sides of the gun. It is secured in 
position by means of set screws which pass through its trunnions 
and are let into the gun 0.125 inch. In case slipping of the band 
occurs steel pallets are set imder the screws and the screws are seated 
0.25 inch therein. It is advantageous to use ground emery and oil 
between the band and the gun to make the band grip more tightly. 
The gripping bolt should be set up as tigH as -possible, after which the 
set screws, already set into the gun, should be set up to bottom. 

Elevating Gear and Elevating Arm. — ^The elevating gear and 
elevating arm may now be assembled. In order to get the elevating 
racks at the same relative height, level across their trunnions, then 
engage the pinions with the proper tooth in its space in the rack 
(this should be marked), and key them to the shaft without changing 
the level of the racks. To assemble the elevating arms, separate 
one arm from the truss, assemble the arms on the trunnions, then 
reassemble to the truss. 

Retracting Gear. — The retracting gear may now be assembled. 
After this, assemble the sighting standard and platforms, trippii^ 
mechanism, and any other parts that have not been assembled. 
The gun should now be retracted and the blocking removed from the 
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pit, after which the gun should be permitted to go into battery 
slowly fay unwinding the retraction ropes from the drum. 

If it should ever be necessary to raise or lower the counterweight when 
the gun is not mounted, it must be done carefully by means of jacks and 
blocking. The cylinders can not be used as buffers to check thefaU of 
the counterweight, except when the gun is mounted. 

After the mounting has been completed the following points should 
be noted : 

1 . Traverse the carriage to the extreme poaitioQ in both directions 
and elevate and depress gun to see that they move freely. 

2. Clean out all oil holes and see that they are provided with oil 
plugs. 

3. See that there is no hard bearing between rim bases and face 
of gun levers. 

4. See that the elevating arm and band are properly assembled, 
the clearness on each side being the same, and the arm not sprung 
or twisted. 

5. See that the chassis rails and crosshead guides have not been 
burred. 

6. See that the retraction ropes ara properly adjusted, follow grooves 
on drum, and are not twisted. 

7. See that the dust guard does not bear against the distance rings 
or racer. 

8. Adjust the counterweight xmtil gun rises as promptly as possi- 
ble into battery without striking the stops with violence, and noting 
that the counter-recoil buffers act efficiently. 

9. See that the piston rods are parallel to the tops of the chassis 
rails and also to their inside edges. 

10. See that the stops to limit'the motion in azimuth and depres- 
sion are properly placed for the particular emplacement. 

11. See that the pawls engage simultaneously on each rack of the 
crosshead and that the tripping and safety tripping devices function 
properly. 

12. Set the elevation pointer by the use of a clinometer supported 
by a rest in the muzzle of the gun and verify the graduation in degrees, 

13. Orient the gun, add numbers to the degree marks on the azi- 
muth circle, and adjust azimuth pointer to indicate correct azimuth. 
Muzzle at true south is 0° in azimuth and numbers are placed around 
clockwise to include 369, 

14. Adjust the sight standard by means of the counter set screws 
so that the bar sight with its telescope will sight on the same distant 
point that an accurate telescope will when placed in the trunnion 
sight bracket or that is covered by the bore sight. 
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15. Note that the telescope b&r s^ht on standard agrees with the 
elevation given by the clinometer supported by a rest in the muzzle 
of the gun. 

16. Traverse the carriage to its extreme positions against the azi- 
muth stops, and then haul the gun down to see that nothing will 
interfere with its recoil in these positions. 

17. See that electrical connections have been properly made, by 
trying the motor and the lights. 

Cabe op Caeeiaob— General Instructions. — Carriages should 
be traversed from time to time throughout their entire allowed move- 
ment. They should not be allowed to stand for long periods set at 
a particular azimuth, as this might cause uneven setting of the plat- 
form. 

The habitual position of guns on disappearing canities is "from 
battery," but at intervals the gun should be allowed to rise to the 
firing position and be elevated and depressed witnin the limits of the 
stops. 

The action of the pawls should he tested before dU, firings to see that 
their action is not sluggish, due to weak springs or lack of lubrication. 

It is espedaUy required that aU parts of carriages be kept free from 
rust at dU times. If this be allowed to accumulate, its removal from 
all bearing parts, and especially pisto:i rods, requires particular atten- 
tion in order that clearances shall not be unduly increased. The 
use of sandpaper for this purpose is forbidden, and emery cloth No. 1 , 
being coarse enough for any ordinary rusting, should be used, the 
rust being softened, if necessary, by kerosene. 

The retracting wire ropes should at all times be kept well oiled with 
light slushing oil. 

If any leakage occurs from the hydrauhc recoil system, it should 
be immediately remedied, calling if necessary upon the district arma- 
ment officer for the services of skilled labor. 

The repacking of stuffing boxes may be done, when necessary, by 
trained enlisted men under the supervision of an officer, but will 
preferably be done by skilled labor. 

Before removing a cylinder head containing a stuffing box, or draw- 
ing a piston rod through a stuffing box, the pressure of the packing 
on the rod should be released by unscrewing the follower several 
turns. 

The vulcanized fiber or copper gaskets between cylinders and their 
heads should be in good condition, and consequently should be 
replaced whenever necessary in order to prevent leakage. 

Recoil cyhnders should be emptied at least every three months 
and thoroughly cleaned every six months. 

Instructions for Cleaning Recoil Cylinders. — For this 
cleaning a plumber's hand force pump will be suppUed to each 
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Coaat Artillery post, with about 10 feet of suction hoae and 15 feet 
of discharge tube. 

It will be noted that in no case will it be necessary to remove tbe 
packing from a stuffing box to clean the cylinder. 

In cleaning, the following order of operations may be followed: 

(a) Run gun into battery and remove oil from hydraulic recoil 
system. 

(b) Retract gun until pistons are in the middle of the cylinders; 
then slack away until the pawls engage in the ratchet teeth on the 
croashead; observe that the -pawls are properly engaged in the ratchet 
teeth and that the pistons are not under the filling holes. 

(c) Remove the piaton-rod brackets from the rear ends of the 
chassis rails. Take off the two nuts on the front end of each piston 
rod, remove the rear cylinder head from each cylinder, and carefully 
remove the rods rearward out of the cylinders. Before removing any 
part it should be marked so as to insure its being assembled in its 
correct position, 

(d) Thoroughly clean each cylinder from both ends with kerosene 
oil forced in with a hand pump, then wipe dry with clean cotton waste. 
Clean the piston rods and stuffing boxes. The equalizing and con- 
necting pipes should be dismounted and thoroughly cleaned by forcing 
kerosene oil into themwith the pump. 

{e) Assemble the equalizing and connecting pipes, leavii^ the 
throttling valve wide open-. Insert each piston rod in its cylinder, 
exercising great care that it be neither bent nor damaged in any way 
and that the piston does not bind in or burr the walls of the cylinder. 
Assemble the two nuts on the front end of each rod. Place each rear 
cylinder head on its rod and move forward into its seat in the cylinder. 
Assemble the piston-rod brackets to the chassis, and then firmly 
secure the rear cylinder heads to the cylinders. Properly tighten 
the four followers of the stuffing boxes and fill the recoil cylinders 
with hydroline oil. This will require sonle time, as the oil can enter 
the parts of the cyUnders in rear of the pistons only through the 
equalizing pipes and the throttling orifices. When apparently filled 
insert the filhng plugs, close the throtthng valve, and retract the gun 
to the loading position. Complete the filhng of the cylinders and 
close the throttling valve to its proper setting. 

Carefully inspect all parts dismounted and note that they have 
been properly assembled. Then trip the pawls and let the gun rise 
into battery. 

The piston-rod nuts should then be loosened to insure the rod 
being centrally located in the cylinder and the nuts finally tightened. 

The gun should be retracted and tripped several times to insure 
that all parts are in proper working order. 
9996—17-^—3 
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Removing Packing from Stuffing Boxes (using new extractor 
furnished by the Ordnance Department). — Close the extractor around 
the piston rod and insert the locking pin. Turn the extractor to the 
left, with pressure on the packing, until the needles are firmly engaged 
in the packing. Draw the packiqg eut, turning slowly to the left. 
In the case of a box with Interior thread, and if the ring is tight, it 
shall he unscrewed and not stripped out by the thread, because 
unless unscrewed it woijld catch upon and be injured by the thread. 

Extractor bars are provided to be used for starting the packing 
from its seat and by inserting ttip toes of the bars in the rack teeth 
and prying over the edge of thelwx, being careful not to injure the 
thread. 

To Pack or Replace a Stuttinq Box. — Examine the old 
packing and discard all unfit fiDr use. If any of the old packing is 
used it should be put in after tne new. 

To repack, put on the piston rod one ring of 0.75-inch Garlock's 
"waterproof hydraulic" packing and force it well to the bottom of 
the stuffing box by a wooden stick and mallet. Treat each layer of 
packing in a similar manner, being careful to break the joints, until 
six rings of new packing have been inserted, or an equal amoun^ of 
new and old when any of the lattOT is used. Place th^ halves of the 
gland on the follower, enter them together in the box, and screw up 
the follower, being careful to note that the halves of the gland do not 
bind on the screw threads. 

No more force should be used on the spanner wrench than that of two 
men, and generally that cf one man is aufiderU. The addiHon of a pipe 
to the end of the spanner lorenek should not he permitted. 

When the box is properly filled and the follower, tightened, there 
should not be more than 1 inch of space between the fiange of the 
follower and the piece into which the frflower is screwed. The 
follower should be tightened from time to time. If the follower is 
screwed into the stufiing box too tightly, an unnecessary amount of 
friction will be produced on the piston rod. When the follower is 
screwed in until the flange strikes the box, another ring of packing 
should be inserted. 

It is to be expected that a slight amount of oil will soak through 
and drip from boxes of carriages when not in use. Also when tighten- 
ing the followers a slight amount of oil will squeeze out of the saturated 
packing. This oil should be caught and not allowed to render the 
carriage unsightly. 

Filling Recoil Cylinders, — Fill the cylinders with oil, removing 
for this purpose the two plugs, one in each cylinder. Pour clean 
neutral oil of specific gravity about 0.85 (such as the "hydroline" 
now issued to the service) into the hole in one" cylinder until it flows 
out of the hole in the other. AUow any air that may be present to 
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escape, then pour in more oU, untU the system isHlled to the level of the 
Ming holes. About 40.5 gallons are Fequired. 

The cylinders wiU then be not fuU, but aa nearly full as they are 
intended to be. The filling holes are intentionally placed below the 
highest point of the cylinders in order to leave above their level a 
void (or air space) equal to the volume of the counter-recoil buffer 
plus a few cubic inches to allow for expansion of the oil when heated 
by the weather or otherwise. 

Recoil Cylindbbb. — Experience has shown that recoil cylinders 
should not be emptied, as in that case the interior walls soon become 
dry and rusty. 

Oil Holes. — Oil holes, where provided, must be cleaned out 
frequently to keep them free from sand and grit, and will habitually 
be kept closed by the screw plugs or screws provided, except when in 
the act of oiling. 

Before oUing at any oil hole, wipe off carefuUy any dirt or grit near 
the opening that might be carried down into the hearing by the oil. 

CoHpRBSsioN Grease Cups. — Where compression grease cups are 
provided, similar precautions against dirt or grit must be observed. 
In filling these cups, do not fill the cup completely, but fiU only to the 
bottom of the bevel at the top of the cup; if too full, the leather 
packing will become inverted and will not act as effectively. In 
putting on the cap, see that the leather-packed follower enters the 
cup without being caught, cut, or bent by the edge of the cup or 
otherwise. Screw the cap down on the cup, using a wrench if 
necessary to secure sufficient power, until the spring rod projects 
about a quarter of an inch above the top of the cap. Later, when 
the spring has recovered and has moved the follower forward, forcing 
the grease through the tube into the bearings, which will be indicated 
by the spring rod being pulled into the cap until its nut touches or 
nearly touches the cap, it will again be necessary to screw up the cap 
on the cup until the spring is again compressed. When the cap is 
screwed nearly home and the spring rod does not project, it is an 
indication that the cup should be refiUed. 

Sehvice CoNDmoN (Lubrication, etc.).— When the carriage is 
to be kept in readiness for service, and is in daily or frequent use, all 
bearing parts must be kept thoroughly cleaned and lubricated. 
Especial attention should be given to the lubricating of trunnion 
beds, rollers, pintle surfaces, shaft bearings, and sliding surfaces; 
gun-lever axle beds, crosshead pins, elevating rack, elevating-band 
tnnmions, crosshead guides; and the elevating, traversing, tripping, 
and retracting mechanisms, including the teeth of all gears. 

The above farts should be lubricated at frequent intervals, whether the 
carriage is maneuvered or riot. When carriages are in use for daily 
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dnlla a thorough lubrication twice each week should be suffidejit for aU 
but the most severely used parts. 

Proper lubricating and cleaning of the traversing rollers and their 
paths are essential to free working of the carriage. The dust guards 
may be removed to oil the traversing roUera, or to clean them or the 
paths, or for other purposes. 

It is expected that the four oil holes in the racer surface wDl be 
found sufficient for oiling the pintle surface. When oiling the pinde 
through these holes the carriage imist he troA^ersed in ordtr to distribute 
the oU throughout the whole circwmference. 

It wiU occasionally be necessary to examine all ball and roller 
bearings to see that the dust guards are in proper place and that the 
rollers themselves are clean. 
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MOTOR EQUIPMENT. 



1 . Do not let the motor run at full speed near the limits of move- 
ment. It may be slowed doWn by moving the rheostat handle to 
an intermediate position if it should become necessary. This should 
not be done save in exceptional circumstances, however, and for only 
a few seconds. 

2. The insulation resistance, voltmeter and ammeter readings, 
time of retraction, speed of motor, etc., should be observed and 
recorded. 

3. So far as practicable, conductors and all electrical apparatus 
and parts, with their insulation, have been given good metaJ protec- 
tion against water and mechanical injury. If water is found within 
any casing, attention should be given to the cover, gasket, or bushing. 

4. Every connection should be made with bearing surfaces polished 
and soldered, and every binding screw should be lightly set up. 

5. Before tripping the gun into battery, see that the retracting 
motor is out of gear. The lever should habitually be moved tind 
pinned to its rear position just before retracting and returned to its 
forward position immediately after. 

6. Keep all gears and working bearings freely lubricated with good 
mineral oil. The oil wells should be examined each day before 
equipment is used. 

7. When the sliding contacts of switches, rheostats, etc., become 
roughened or blackened by long or improper use, smooth and clean 
them with fine emery and leave a trace of vaseline on the surface. 

8. When delivering 4 horsepower, the armature ourrent required 
by these motors is about 35 an[4)eres. Usually the circuit breakers 
are set, and the lead fuzes are selected to operate at a current one- 
fourth greater. The circuit breaker on the switchboard should be 
set to open for a current one-fourth greater than the sum of the 
settings of the motor circuit breakers. 

9. All conduits should be kept well painted with P. & B. paint. 
Ifl. The conductor resistance of any connection or contact should 

be at least as small as that of an equal length of adjacent conductor. 

11, The insulation of the system on a gun should be over a megohm, 
and its amount can be found by means of a voltmeter. 

If a voltmeter whose internal resistance is 15,000 ohms gives 105 
volts between dynamo brushes and 5 volts between one aide and 

ground,then the insulation of the other side is about 15,000X -r- — 1 

= 300,000 ohms. 

(37) 
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A ground in the system can be localized in a general way by watch- 
ing the deflection of a voltmeter connecting one aide and ground 
while eliminating or adding in turn different parts of the circuit. 
After having by the voltmeter determined in a general way the local- 
ity-of a leak in the system, the exact determination of the position 
should be made by using a magneto. For this purpose all power 
should be cut off from the section containing the leak and each wire 
of the section in turn disconnected from all others and tested by a 
magneto, one pole of which should be connected to ground and the 
other to the wb-e under test. If the insulation is good, no ring of 
the magneto bell will occur. In making the test, care should be 
taken that the ends of the wire do not accidentally become grounded 
after having been disconnected. 

12. A starting rheostat like the one for the motor is unrehable if, 
when the voltage falls, the operating handle does not freely return 
to the "off" position. Failure to return may be due to roughened 
or unclean contacts, or to a weak spring on the instrument, or it 
may be due to the armature adhering to the no-voltage release mag- 
net. A screw in the face of the armature regulates the distance from 
the magnet and in this way the promptness with which the handle 
will he released. It should be released when the speed of the motor 
has fallen one-third. 

The contacts must be replaced after long use. Avoid striking 
the handle, on the first step to see if there is a current, 

13. Oil and dirt will, if not guarded against, soon collect in the interi- 
ors of motor and other iron boxes and affect the action of the whole 
system. AU of the mechaniam therein must be Icept dean, all beaiiags 
oiled, andslidingcontactssmoothed and slightly vaaelined. Too much 
vaseline will increase the burning and blackening of the contacts. 

14. Carbon dust from the brushes faUing upon the commutator 
and adjacent parts of the motor is injurious. Pieces of cotton cloth 
placed against the commutator while running will remove the black 
deposit. A trace of vaseHne should then be put on. If, with this 
care the commutator gets an even brown appearance and the carbons 
are firmly held under 1-pound pressure by their sprii^ and bear 
squarely and evenly over its whole end surface, there will be httle 
danger of sparking. If the end of the carbon does not hear evenly, 
draw back and forth a strip of No. sandpaper alipped between the 
end and the commutator. Be sure to clean off the scrapings. 

15. When through using the electrical retracting equipment, the 
switch should he opened and the rheostat handle turned to the "oft" 
position if not already there. 

Note. — For information regarding paints, oils, cleaning materials, 
and methods of using same, see Ordnance Department pamphlet. 
Form 1869. Annual allowances will also be found in this pamphlet. 
See also Chcular 29, W. D., 1910. 
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List op Articlbs Packed in me Xrmambnt Chbst Foa IO-Inqh Gun, Models of 
I8S8, 188S Mi, and 1S88 Mu, and 10-Inch Disaffkabinq Cabbiaos, L. F„ 
Model of 1804 Mi. 

For yun. 
*1 box containing firing mechaniBm. 
3 brushes, cleaning, tor primer seat. 

1 cloth, emety, 1 quire, No. 00. 

2 drifte, bronze, 1 large, 1 amail. 
1 drill, gunner's. 

1 file, flat, dead smooth, 8-inch, 

1 file, round, second cut, S-inch. 

1 file, half-round, smooth, S-inch. 

1 file, three-cornered, 8-inch. 
t3 files, pillar. No. 6, 6-inch. 
t3 files, three-cornered. No. 4, ft-inch. 
t3 files, htJi-round, smooth, 8-inch. 
t3 files, round, smooth, 8-incb. 

1 hammer, boilermaJfer'e. 

1 hammer, copper. 
*1 lanyard, gunner's. 

1 mallet, hand. ' 

"I mallet, long-handled, 

1 plier, cutting, 1 pair. 
*1 pouch, gunner's. 

1 punch, pin. 

1 punch, gunner's. . 

1 reamer, cleaning, for [vimer seat. 

1 ring, for lifting breech plate. 

1 scraper, metal. 
*1 sleeve, gunner's, 1 pair. 
*3 sponges, wagon. 

i screwdriver, for breech-plug screws. 

1 screwdriver, bar, for sight and lock plate screws, hinge pin, oil hole, etc. 

1 screwdriver, bar, for tray-latch catch screws, etc. 

1 screwdriver, bar, for latch pivot, bronze bushing, etc. 

1 tool, for housing of crank catch. 
*4 twine, assorted, 4 balls, 
"10 pounds, waste, cotton. , 

*2 pounds wire, copper, No. 12. 
*2 pounds wire, copper. No. 16. 

1 wrench, tit, tor obturator. 

1 wrench, pressure plug. 

1 wrench, obturator nut. 

1 wrench, screw, obturator nut clamp. 

1 wrench, monkey, 12-.inch. 

1 wrench, monkey, 18-inch. 

for carruige. 

2 holts, lifting, for stuffing-box washers. 

2 extractors, for cylinder heads. 

3 hooks, counterweight. 

"■1 oiler, one-quart, locomotive. 
2 oilers, half-pint. 

• Packed loose in chest. 1 To be used on bruised breechblocks, no other Hies W be used thereon. 
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1 s^rewdFiver, commercial, &-inch blade. 
*3 wrenches, spanner, for stuffing bo::(es. 
1 wrench, box, for cylinder head. 
1 wrench, double, 0.375 and 0.5 niita. 
1 wrench, double, 0.625 and 0.75 nuts. 
1 wrench, double, 0.S75 and 1 nuts. 
1 wrench, double, 1.125 and 1.25 niite. 
1 wrench, double, 1,375 and 1.5 nuts. 
1 wrench, double, 2 and li.25 nuts. 

1 wrench, single, for 2.S uuts. 

The following articles, being too lai^, axe not carried in the chest: 

2 bars, trip. 

2 buckets, water. 

2 wrenches for suspension rods. 

2 wrenches for piston rods. 

Wbioht of Pkikcipal Parts of 10-Inch DfsAPPEARiNO Carriaob, L. F., Model 
OF 1894, Mi, as Pbbfarbd kib Rhipmbnt. 

Noma. Wetght. 
Chassis, racer, top carriage, transoms, traversing wheel transom (traversing 

wheels) and all gearing (assembled) 69,300 

Base and distance rings 11, 450 

Racer 7,200 

Traversing circle and racks 13, 560 

Elevating arms 1,565 

Gun levers, with axle, croashead, and suspension rods 15,190 

Elevating band 735 

Bottom plate for counterweight 1, 905 

Load counterweight 79, 900 

Top carriage, with piston, etc 11,935 

Chassis (right and left) 24, 000 

Front transom 1, 000 

Rear transom 1, 860 

TraversiQg wheel transom 4,170 

Elevating counterbalance device 3,350 

Tripping gear 500 

Sight standard with bracket 2, 200 

Sight platform with ladder, rail, etc..-,. 2,150 

Sight platform brackets and supports 1, 200 

Traversing wheels 470 

3 shot trucks 2, 553 

Total weight of carriage, including lead counterweight 202, 798 

The parts following are listed alphabetically under the following headings: 

Carriage proper.' 

Equalizing and throttling system. 

Azimuth pointer. 

Electric firing, lighting, and power. 

Ammunition truck. 

Shot tongs. 

Lanyard attachment. 

Grease cups. 

* Fucked loose [n chest. 
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FotteS steal . 

' FleilbleTulr 

OslVBBtlsdi 

I. F..Osrl(i<]kwat«rpraaf bydraullopucking. 



L.: Lead, 

Vm. I. ...... MafaetiroD. 

M.r.. SalloableiroQ. 

U.U Uoldsdmlca. 

8 Steel. 

8. B 9h«t brass. 

8.B Soft rubber. 

S.S Sheet steel. 

Sp. 8 Spriiw steel. 

V.F Vuleiuilied flber 

V. R Vulcaniied rubt 

W. I Wrought lion. 

i W.M Whltemetal. 



CABRIAQE PROPER. 



Bolt, 1.26 by 19 
, BoLta.fltled.--. 
: Bolts, hexa^ 
fltted, 

Bo]ts,spedsl... 



Bolts, special, 1 by 
12. 

Bolts, special, 1 hy 

s, special, 1 by 

Bolts, special, B.e2J 

Bolts, special, t.2S 

t9,3tUd 

do 

Bolts, stud, l.llS 

by S.7S. 
Bolts, scud, S.SICHlg 

Bolts, stud, I07S 

Bolts, hexagon tap. 



Cn travene wheel an 



In drum-sbatt bncliet, Mt. . . 
b drum-shart brocket 



TelephiBM bracfcet (upper).. . 
Talephime bracket (lover) . . . 
SecurUig handwheel bnoket ti 

left chAAstS- 
Thicugh friction band 



PlstfOfm plate to ladder and 
Seourtng boflei heads to braek- 



Securlng s tops to elevating rack . 



Caps to (op carriage . . 
lu rear cylinder head 
Caps to elevating arm 



ir j<^t plate oo rmr traverse 



Joliit plates to dust guards 

Handle to eun lever ........ 

Securing platlnm bracket tc 
sight standard. 

For sight-arm bracket 

For Front ladder braces 

Securing rear ladder left to 



With nuts. 
With nu( 



For carriag«G with 
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marlt, looatvm, and maleriai of mhvA then f""^ ""• 

CARRIAGE PROFER—CoDtlDued. 



BaU9,tap,0.37»by 
Bolts, tap, 0.5 bv 
B(dta,up 

Bolts, Up, 1.2G tT 

1.3S. 
Bolta thrattliDK 

boTiJIlacbesJaiit. 
BoUa, throttltaig 

bar, 3- long.. 
BoLts, lap, l.ZB by 

Bolts, Up, l.S by 

Bolts,' tap, l.S by 

BoitB, tap, 1.2B by 

2.7S. 
Bolts, tap, 1.25 by 

Bolts, tap, 1.25 by 



III ITK to ton naiTlage. . . 
Iff platfGT.Ti brace to ti^ 






For retraotlon books 

Traversing rack brackMa ti 

TraTtnliig nek la bncketa. . . 
TnTcrjIng rack Imoket axteo 

Hon to rail. 
TTavenliig nek CEtmsioii to 

TraTWBlitt gear bcaoket to 
(lalng wUeel trantooi. 



A In iteht an 
leftfnscka 



Sanirbubr 



D tiamaliig craok shaft 
Q baudwiied abart bracket .. , 



In vlevatEng pointer 

Beeuiing motor bracket to racer . 

Id pinltu shaft gaar fruard 

In ilow-moCtco travsiing gear 



Lever bracket to cbaasla 

For bracket oaohas^ 

Talaphoae btaokeC, uppv. ■ . 



Secni^ sl^t sUadard to 
Secur^ plattorm standard tt 

On lanyard oaoi 

For lanyard fllUng place. 

Clamp cam bracket to Isfl 
Stop plate to elevating raci 

In top arriage 

do 

Securing rack guides to ohassu 
Securing elevating aims to tian 

do 

Semiring transoms to chassis. . 
Securine piston rod brackets li 
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CARRIAOB PROPER— CmUnued. 



Huae ot fart. 

BollA, ipedsl l:ap, 

Bolls, throttling 
bu, a.«ST Img. 
I Bolts, throttle bu-, 
iM2 lanR. 

BolU,Uiratll«bBi, 
5.IU long. 



a by id.iis. 
Bolt, tbrnudi, 3 
by IM. 



BTBcbt (eteratlnE 

polnteTl. 
Bracket for piston 



Bisiie lever pivot. 
Brake pin 

Buffer bolts 



Tbrougb elavatlDf band, • 

gaging gun. 
In top auTlag* 

Id iflpisrrtegf cyllndera. . . , 



fitcurlng Iront ladder to lighl- 

iii« plstiorm. 
Beciirfiis ma ladder, left, tc 

«KhUng plellonn. 

Railpoat to Iront ladder 

Rail poet to re«i ladder, left. . . 
Pinloo Itialt bracket to Ml 

Plnloo ^lalt bracket to rl^t 
b pinlai AUt gtsr cover 
In crank shaft R«r cover. 

Por iMTBHtlan hooks 

Indiipperlorkbiactet 

Throng travenincrack bradcet 

■eiment. 
Tbrau^ traversing rack braAet 

Traverrtng gew bracket to trav- 
erdng wbeel trauom. 

In tttpplng Aaft bracket 

LnpedalbiM V"ii^' 

Uotor to motor bracket 

In intermediate shalt bradiet . . 

In DuDenverlng lever are 

Becuitu buffer brw^tts lo 

do...'. 

r<? clampbigelevatiiigband-.. 

Supporting top carjiage plat- 

Ri^C platform ladder M cbaasla . 

Supporting light sighting plat- 

On guide bars 

Bolt«d to left chassis 

Fm lever on left cbassis 

Pot lever cm right chaasis — 

On left chassis 

Db ri"ht chaHls 

Bolted to left chassis 

On right chassis. 

OnleftdiBssis 

On brake lever pivot 

In drum shaft Inacket, lelt . . . 

In brake lever 

On brake wheel 

On drum shaft 

In elevatinc buffer bracket. . . 

Bolted lo left chassis 

Birited to right chss.ii3 



IFoc carriages hav- 
I li^ stiffening rib. 

Used ctily on car- 
riages having cyl- 
inder liners; S 
only required on 
t«p csniaxe hav- 
ing aUOenuie rib. 

Used oily on car- 
riages having cyl- 
inder liners; 11 
only required tn 
top carriage hav- 
ing stiffening rib. 



With two 0.5 riv- 
Bidted to chassis. 
Riveted on. 



Riveted in. 
With 3 standard 
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Names of parU of lO-indi disappearing carriage L. F., model of'1894 l£i, their piece 
marks, location, and nusterial of which tiiey are made — Continued. 

CARRIAGE PROPEB-Ccmtlnoed. 



InrlEht d! 
Inl«itch& 



IdediMDelei 



Bnahlnni 3.025 in< 
aide immetei by 



dlBmeter 

I Cap >qiure< 
. Catch 
L Catch pin 



Clamp cam idvi 
Clamp l«T«r 
Clamp spring 



Closing plugs, flg. 



In iDrward end 01 gun lever 

In eun levers 

In Inlennedlale Ebaf t 

In pinion shaft bracket, i\A% . . 
In oonneotlng shalt bracket. 



a pinion sbalt bracket, i^t . . . 
— '-' •■alt bracket, left — 

g gear bracket 



D pinion shalt bracket, lej 
Q clutch gear. . . 
n traver^ng gea 



On triMlng ihaft bracket 

In pawlleveia 

In salety latch 

fii clutch gear 

In clutch pinion 

In Intermediate ahalt bracket . . 

In traverslDg crank shalt 



In handwheel ahalt bracket 

In pulleys MP 

In Idler SSr- 

In Intermediate shalt braekel . . , 

In maneuvering lever 

In pawls (crosshead) 



Bolted to teltchas^ 
In clamp cam bracket 
On clamp cam pii ot 
On clamp spring bolt 
On count«rbBlance ropes 
Through clevis 34D 
In top carriage 
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TTUB-t», location, and maUriat of which they ai 

CARRIAOH PROPER— Continued. 



Clutch lavei enten- 

alon. 
Clulehlev»r 



dnmflctlnf sb: 
Cnner platea - - 



Corner alutilard. 
CouDierb a 1 a n c I 

Coonlerwelght... 



Crank shaft aJIors. 

Crank shaft, 

Crank Bhaft geai. . . 



On brake lever pivot... 

On clutch pivot 

On Interniedlal« pivot . 



Bolted to dmiu sbstt tnw^ket^ 



On trlppliig shaft 

On traversbiE crank shaft 

Through i^haasls 

On ttaversinE crankshaft 

On connecting ahaft bracket, 
(rear) and buahlng. 

On crank shaJt (21AA1) 

Between elevating laoks 

On right chassis guide 



F.S.No.3. 

C.B. 

¥.S. 
F.8.N0.3. 



Uclntdi lever pivot 

n traverslne crank shalt 



On iDlermediate shaft 

In bracket 3CIT2 

Prom clutdi pedal OZC) to 



Iwheel pivot . . . 
uu uiKBiDediate shaft. . 

On handwbeel shaft.. 

On idler gear plTot 

Outside of rlEht diassls 

Bolted to Tight cbaselB 

On oonnectlng shaft 

On nmmctlng shall, lower end . 
On connecting shaft, upper end . I 
On left sighting platform. . . 



With wtought-iion 
pipe atandarda 



Suspended on Tc>pe34C In guide 
On elutfhrod 



Bl. No. 2. 

C. S. 
C. a.No,2. 
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Namei o/ parti 0/ 



oarti 0/ 10-inch dtsappearing earriagt L. F., model of 1894 Mi, (i 
Tnarht, location, and mattrial of which Ifieg are made — Contioued. 



CARRIAOE 



Pieoenurk 


No. 


Name oC part. 


Locatloo. 


Hatarial. 


Remaito. 


i!S 




Crossbead clip, 


On elevating taadwheel 


1: 

Bi. 
W.I. 

s. 

B. 

k 

Bl. No. 3. 

i: 

8. PI. 

F-S,No.3. 

C.8. 
B^No°*2.- 

u. : 

F.8- 

F.8. 

8. 
C.8.N0.I. 
C.8-No.i. 


stfsr^i" 


W 




OnriAtchawia 












ritElSpivoi::: 

Distance ibigs.... 
Dlslano* ring,lnn«r 
Distance rlDg,<™- 

Elstance rlog sepa- 






















saastts. 










Dowels, 0.842 

SSpft";".": 










?? 


In crank sluft gear covn 










3iF 


KIK::;::: 


teTwi^ni-iiii::;;:::. 


Fgnsedoo. 




On ttaverae wheel transom 






^groll^!™' 
"^fum shaft 




21A1 


Throu^ chassis 


gr^r^ 




Boiled t rlEht chassis 












SSlJJJifgffi'""'^ 


Eal^fltUngs. 
















Elboii™,O.Tfi 

Elbows, 1 

rigur* 

Elevating arm.capi 
Elcvathig arm, 

Ele3^band.... 
Elevating buffer 

bracket. 
Elevating clamp 

ElVrotingdlsk 

Elevatli^ disk 

El^Ung gear, left. 
ElevatlSg gear, 

Elevating haad- 
wheel. 

Elevating pinions. 
Elevating plnloD 

^^t': 

Elevathii! rack, left. 
Elevating rack, 

right. 
Elevating rack, 

Elevating rack 
guide, left. 

guide, Sght'" 


On Tigbc suiting platlonn raU- 


Plata, w. 










Upper end ot elevating arms. . , , 


In halves. 




Between elevating arms 

Bolted to eievatiugrack guide'.'. 




■ 


ted disk 




ni 


Riveted to elevating 'dtek* 

On elevating pinion shaft 




mi 


On elevatlDg philim shaft 

Through righfchaaaU 

Throueh left chassis. . . : 

In guides on left chassis 

In guides on right chassis 






Bolted to kit chassis 

Boiled to right chassis 
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CARRIAQE PKOPEE- 



stop plBtas. 

Filling in-itruci 
FiJUaf and v 



Fining aod v« 

tube lollars. 
Followen 

Frlctfiniliand.'. 

rrietlondruin 

Front laddei nil 



BfMedtoguidffi.. 



. I]iri«rc;llDderhead... 
Oafriclkmilroiii... 

On InWrnudlBlc shi 



l.lflX... 



Fulcrum plus. . . 
Fulrrum pin . . . 



In b^ carriage 

. Two an ligbt cbBssls and three 

1 right chassis 

ir IroBl staffing boMs 

, - jr rear cy Jnder head 

, For Blltog and vent tub«3 



Guard chain com- 

e bar, left 

e bar, right... 

Handrail coniplete 



idwheel pivot. . 

do 

idwheslahatt.. 



«■ atuffingbox 

[I sighting platform. . . 



Reatiog in top farriage ti 

Through gun levers 

On left slghtlnr pbtForm. . . 
"-'—nt ladder.. 



et, l^Kl. 






Through ' handwheel 

bracket on light atanaara. 
United to sight standard 

On handwheel shaft, 32W 

ndwheel 



Idler gear piv 
"'--pivot.. . . 
le connecting 

Intcrmedlato gear 

Int«nnedlflte pivo. 
Int^medlate Shalt. 



Forced on huh oi 

pinion. 
On Idler gear pIvo' 






In elevating dtek bractet. . . 
In maneuverfaw le' -- 
Petveen etiauB.. . 



itan^rdand 



.l.plpe. 
w! l! pipe! 



L'sod onl7 on car- 
rlageshavhigcyl- 
llndor liners. 



i^lln 
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CARRIAGE ?RO?ER— rnnlinued. 



Plec«msr;i. No. 



InUrmedlale shall 



Intetmedlftte shaft 



Bolted 10 alghl standard 

Kej-ed to [rlctJonanini hub. .. 



KeS,!.2S 

Keys, 2.?EloiiK.. 



Key,3,251nng... 
Keys, 3.437 long. 
Key,3.7SLong... 
Key, 3.875 long . . 

Kev, i lone 

Key, B.flMlong.. 

Keys, H long 

Keys, gib 



...dn... 



Key, 2.>i76l(aig.,.. 

Lanyaid flliihg 

Tatchs'tud 

Leveling screws.... 



In inter 



imMdiala Shalt, 18X.. 



Bacer and cliassbi 

Securing Inner gnu to irkHoa 

drum hub. 
FoTolsmpleveraudelamp csm . 
"-- ilevaling handnheel, laAl. 



at. PI. 

F.8. 
F.8.N0.3 



In shipper rod 

In haudwheel ptnloii 

'"'"• "— ptolon.. 



In ronnectli% shatl pi 



In drum shah. . . 



ctlncshalt... 

In erank shut. ....... 

In pinlm shaft, 21S. . 



In Intermeitliite shaft 

InnJnioualuft, 21S 

In Iraverslng crank shaft... 

In ntnlnn sbaft. ZIS 

shaft 



In trfppli^ shaft 

For tripping levers 

In travershig cnOk ahstt. . . 

On elevating arm 

Bolted to elevating band... 



Liners, zj Inches Oncrosshead... 
rs, 2} Inches do 

rs, 8] iaphes ' do-. 
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of parU of /0-iMch dimppfaring carriage L. F.. nwdel of 1894 i&, 
nMiri», lofation, and mottrial of which they are made — Cootiiiued. 



CARRIAGE PRO FER— Continued. 



PlMtmlTk. 


No. 


Name or put. 




Material. 


Reniatta. 










B.. 

Bi. 

Bi.No-3 

t.'&. 

8. 

c.i.No.a. 

Cob. 
F.B.Ni.a. 

B», 

p.aNo.». 

Be. 

|: 

d. 

i. 

1 

B. 

i 

s! 

1: 
1 
1 

Bi. 

il; 

Bf. 
Bi. 

E 

Be. 

1 

Bi 














do 




PoroHirturaneo- 


















Connoctlng ocauka to pawl 1» 
























BeoDiedwithilMl 
pin.,JS<i. 


sera 


usctlngsnd. 
Kaneuvertnelever 

HuMUTOTlngltvec 


On outalde connecting rod 

B^Mto'lertchauii 






DriTBfit. 








Notch humber 
Plata, hit. 
































S.'SS'*."'.!^':::::: 

On topcaniue pbtlitfm rail.. 








































































'Nut.crown'i.'!;"! 

SSL'S."":;: 

Kut,9tuidud,l.S.. 






JW 


ass-r—Sihiii 










3SBA 












ira 












































g SlEfS:::: 

01 piii^ o.m.... 

Olglugs,0.8S5.... 


























IS^"!^:;;:;:;; 












Ollglugs,0;.75.... 






SlS^hSf^,*™*""- 






....do 

....do 










oic 


In pinion sboCI bracket, ridit. . . 




§3C 








....do 

....do 

::::&:::::::::::: 






g 






i 






::::&:::::::::::: 


In orsoksiiaft ^cS^: :: : :: 
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I o/poM* "/ tO^ndi di$impearing earriage L. F., moM of 1894 Ml, thidr pieet 
mart*, location, artamateritu n/whuA then ■"'^ moii^— Contiaued. 



CABRUQE FSOFER-CoaHniMd. 



PbvI, oroubnd, 

Pivltulorum, light 




Pins, DJS diameter. 



shattbrukat... 



In ufnty latcb 
In Ulroiiisslia 
Inpawlfitla'Di ,. . . 

la clatcb gMT 

In ioUnnediata iMuten . 
Id baudrtwel ptnlea'. . . 
In gear case oevsr 



In pollen, 34 P 

In idler, ^D... 



stuftbTMiket.. 



On left ch 

On pawl 
On^wl 



ilertcbaiHi. 



mth Iirau collar 



right 

On pavlIulivuai.lBtt 

In rigbt chauli 

iDlattcliassls 

Tbrougb pawl [ulorum 

CaaneollDg croasbead pawl 
link on irlpplog itutlt. 



iDpawlUvert 

QoDiieialiig nrmihrml pawl to 



F.s.Ko.a. 

F-S.Ko.B. 

F.S.NO.J. 
F.S.No.S. 
P. 8. No. ». 
F. S. No. a. 

r.S.No.i. 



•rstud. 



ODlatttlOtlog plttform! II i I 

In pedal base 

ODrlAltiuaali 

OnlStob»Ml« 

Id ibeaT* pivot 

For binhingi 1 n tnTcninl g«i 
bnAat. 

Imdutdi iwr bUablDi 

tn ehitch plnloQ biishug 

In Intennediatfl abaft bracket 

In near tBMi bmUlu. 

In biKJiing, 33D 

[n bushing, SSE 

In bmhlng, 33K 



For counterbalance rope 

Id remoeabl* weights 

InelcTBtingdlskbnMkit... 



Fitiirai abait braakec, bushing, 

right. 
In conneotlng ahait bracket 

bashing, rear. 
In pinion shaic bracket buahlng, 

Tn plnlun sbalt bracket buahinf, 

left. 
In clutch gear bushing. . . 



Used only on oar' 
rlagea liaTliig oyl- 

iDdeilinera. 
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CARRUQE PBOPEB-CoDUniwd. 



FMoemaik. 


No. 


Nanworpwt. 


t«.0«. 




Bemrka. 




1 
M 

1 


Fln.,0.Mby0.7S.. 




Bl. 
B^ 

8. 

C. 8. 

C.I. 
C.8.N0.I. 




























'irilEsSf.'---* 




















Ptutofoid 

Ptoa.poinlad 






^ 












Phiiondialt 

PbUoDahaftbtTOl 
pfijcusbartbrBok- 

'SI"""*- 

Pinion Bbaft soar. . 






31F 












38U 


On pinion ibaft 

On pinlon-AsIt bracket, right. . 


InhalTee. 






F&lcHU and rods.. 












In top carriage cylindera 


F.9.N0.3. 

%'■ 

C. 8. 

a. a. 








PorrlehlBl^tingpiattorm 

Botlcd to el^t etandald 




UH 


Platlorm plats.... 
Fla^o.. Standard 






Sr^SS^- 










"5J 


Pointer, elsratlng 
Pointer, >«rvice 

Po^.„bcain>.r 




36E 


do 






S 




Forieim^tlnjplatJonn 

liii>uUefbraAets,MU 


0.1. No. a. 

C. 8. 

F.B. 
C.8. 


riveted on. 


^£ 


PuUeye 

Puller braoltna.... 




SieiX^'*^-.-::::: 


















Sl«- 
















!S 


« 


ReartreveraetailB 
Rear traverBa rail 

ReooUrollera 


Onconoretefonndattoi 

On right chaaaie 


C.I. No. a. 
CI. No. 2. 

F.8. No-3 


Use where requlrwl 














B 


Recoil roller axles, 
3.31fi diameter. 

Recoil roller axlee, 
3.B2S diameter. 

Redncerslby0.7S 


Throu^ reooii'^^-' ;:;":;:: 


F.8.NA3. 

F.S.Ko.S. 


17K\ 


* 


do 

In^t alghtlns-platcorm rall- 
Rlvflt«ltoUftilghtini ptotrorm 


F.9.N0.3. 
«. 1. 




34L 


1 


g:sss.».« 


a.An. 


Tft UM where DWk 




^ 






C^8. 




asF 


Retracting ropes.. 


Connecting rope drum to gnn 


Pliable. 
















, 


aSi-n L: 










; 


1«IC. 


Oaplaitinroda '. '. 

Through handwheel bracket . . . 
Through elamp cam bracket . . . 


F.8.No,S. 
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marit, Uxalion, and mateniu ofvihidt Oiry at 

CARRIAGE PROFEB-Contmned. 



BfTaCa,ootmternmk 



Rfveta, round head 
BlTets,0.5bv4.5.. 
EtvBta, 0.375 by 3.n 



RoUermps 

Rope olamps, rl^t 
Rape ctanips, left.. 
Ropednim, ririn,, 
Bi^ drum, left. . . 



flunk head, 
flunk, 0.75 by 1.5. 

flunki 0.37fi by 

0.87S. 
Screwa, flouQter- 

sunk jl.375 by 2.72 
Screws, count«- 

flunk, 0.923 byl.S. 

flunk, O.B2l> by 1. 
flunk, O.TE by 1.5. 
flunk,'o.a21ib;2.25 



Screwfl, miiaier 



. disk to d 

Efivatlne scale to disk 

Thioagh piston rod ilnga 

Throogh sh^)perrod keys. . . 
In ohitch lever ei'— '— 
For keys In In 

32R. 

In pinion shaft Eser guaid. .. 
In slow-motion ' ' 

In oonnectlng rods. . . 



On dtstance rhii 



On rope drum, ri 
On rope drum, 1e 
On drum abaft . . 



"onnectliu fltnd ai 



On safety latch tulonun. . . 
Riveted to comer standard and 



On (eft sighting platfonn 

Washers to trsnerah^ rollers. . . 



IJIODslBting oF 1 raar 



rail and standard . 



In top curlage liners .. . 



■lerer iRuhhigs 

.ting-rook guides . . 

Right platform ladder toehaa 

In tripping dog 

For notdi number plate 

orcaahead. 
Liners to crossbead 



..do... 

....do 

For front stuflla 

In atlSeniug rib 

In real oylioder 



BeedrawlugS-S-30. 



c,..i,.ej,,Ct)l>^ic 



CABRIAOE PBOPER-CoDtlDued. 



0.fi by O.TE. 

Scnwa , round be&d 

nround hsad, 
9 br 0.7fi. 

i Sar«wi,iaimd head, 



Id pawl lulerum 

F(riD(it«i shsK ptnfciD . . , 



rtglil. 



Bcraw Dim, t>.ex 
by l.CB. 

™-«Ye bruke't, 

BhlppM Cork 

ShlppBC for 

hipper lot 

Sliipper hsDdlB . . 
Sblpperiod 

; Sides: '.'.'.'. 



Id IraVBTslo^ direction platea . . . 

In flUlQE In 
IndliwHlor 



Furalrli 

In tope drum, left 

In rcM drum , r^bt . . . 
In trtpplnc lerers 

In tnvBTslng Crank ghoft 

In sight standard . . 
Becutlng bushings I 






In tear cyllader hoed... 

In idler pivot 

Boiled to right chasls. . 

B<dl«d to leit ctunlj . . . 

Throiwh sheave brackets, right 



Tbrough shippet fork biacket.. 

. On shlppet rod.......^... 



For right cbaub la 



lBbBt,rlght 

le bat, left 

lebar.riEht 

Sidebar, left 

Sight arm bracket. 

Sight at m pins 

Sight standard.... 
Sighting platlorm 

name, left. 
Sight pUtfoim 

plate, lelt. 



For front ladder connection . . 

On sight stuidard 

Thfoogh sight arm bracket... 

Bolleif to left cbasals 

Heating on platlorm standari 

and ptatform bracket. 
KlvatdU to platlorm trame 

On traversing and retracting 



jrsinggeargo 
Speed handwli 
Spiral spring. . 
Split plus 



I Bolted to traversing crank shsit 
brackLCt and chassis. 

'J For elevating d'lst '.'..'.'. 

,] Through taper pin In 1 

.' Through taper pin In tI^ 

.. Through traversing wheel axle 

.' Insight arm pins. . 
. For taper pin In 1 

. pivot collar. 
.1 For taper pin Id pinion shaft 

I bevel geai 



.,Goot^lc 



CARRIAGE PROPER— Continued. 



FlMeDurk. No. Nameorport, 



Spring rods 

BprlDgstud 

Spring washers.. 
sEbiu&ii19 



Stlflenlng rib, S- 



Support 

SuapenstoD rods . . 



Throuch taper pin In odlar, 

aoNT 
Tbroufb taper pin In ooUbt, 

30Q. 
Tbrough taper pin In (Sank 

shalligear. 
TbrougE taper pin In mltar, B2S . 
For nut an intermediate sbttt. 

For nut on bandwheel ahalt 

TbrouEh taper pin in buid- 

wheet shaft colkr. 

Thioagli clutdi rod pins 

In pedal pivot 

In catch pin 

In traTeislng olntoh fwk pin . . . 

In clevis plus 

In maneuverlDg 1«rer 

In taper slu for gear guaid 

Throogh taper pin In oiutch.... 

Tbrough pin [or ends 

For pin 

For taper pin In coonecUng 

sbalt pinion. 
TFitr taper pin In connecting 

Fm- taper pin in aaak Bhalt 

plDl(ni. 
For taper pin in pinion, 22F 

Sor taper pin In ratchet wheel . 
or taper pin In speed band- 
In brake pin 

For crown nut on shipper rod.. 
For crown nut on traverslne 

pinion shall. 
For crown nuta on Intermediate 

sbalt. 
For taper pins In crank alialt 

For taper pin In traversing 
cranlc shsFt pinion. 

For tripping link pins 

Through taper pin in clutoh 



ThJrougb clutch pivot 

For elevating bandwbeel.. 



Through istHs beam 

In bracket, 30TI 

On spring rod 

For right sighting pleWwin 



[ir Iront ladder 

X rear ladder, lelt . . 

}r front ladder 

)r rear ladder... 



lo rulcrum p 
!ht Chassis, 
ip carriage . . 



For slow-motion traversing gear 

For pinion shalt gear guard 

On suspension rod sbalt 



WKh a2 OSJi-loab 
With 18* 0.37fr-lncli 
With 4 (XSaS-lQcb 



CL No. 3. 

CI, No. 2. 



On Bethlehem oar- 
rlage No. l sad 
Cramps No. 183. 

For oeitain oai- 

StmanlnglMr. 



,i,„j»Co()glc 



CARRIAGE PROPER— Continued. 



Through can levers uid suapeo- 



Telepbone brack- 

Throttlfiigbars... 

Thrust plai™ 

Top carriage 

Transoin.irant... 



TraTCTStog oreok 



pivot 00^... 

™ ,_ 1 bevel gear . . . 

d connectlDg ihalt pmlm . . 



Tfi-ougli 



ller-Koar pivot collar 

1 ^(^ elevatlQg-eeu 

lar m clutch pivot 

Through coUkt on tatermedlato 

Through colhir on handwbwl 
pivot. 

In crank-shafl gear .^. 

In Intermediate abaft collar 3%. 
In handvheel shaft collar 32X . . 
In elevathig potnlci bracket. . . 

In dlj* gear pivot collar 

In clutch 

Connecting ihaf t cellar .-.„..-- 
In traversing orsnk-alult pinion 

In onuik-sha(t collars 

On led sighting platfo-m. 

Onlrtntlttilt'— 

Onre ■ " 



ir.lelt... 



On right siting plattorm . . 



On sight standard... 



letvcenchuaia... 



Through traverse-wheel tran- 

Under rear end of chassis 

In travpr^lng crank -shaft 
Through right and lelt chassis.. 



Traversing hand- On tr 



Traversing Inter- I T h r ■ 
mediate shaft, i braf 

Traversing inter- On t 
mediate shaft , shaf 



Traversing Inter- 1. 



irslng handwheel shaft 



ravoTslng - gear 



_ Traversing plnlcm.l On 1 
I Traversing pinion.' T h 



raverslng-pinion shaft 

■ o u g h traversing - gear 

raverihiE-ptnlon shaft 



FS. No. I. 

ca. 

FS. No. 3. 



CS.-No. 1 
FS. No. 3 



FS. No. 
CS. No, 2. 



,,Qoog[c 



marit, location, and maierial of which they tn 



CARRIAGE PROPER— Continued. 



loll«d to rear travsna-rail e: 



Traversing rack 



Travetstog rollers. 



Tripping leva 

left. 
Tripping ahsft... 



ext«nslon. 



tractlng crank 
Oa traversing ai 



travers&^ack bracket. 
reisfrTBck briokel 



On tripping shaft. . 



Through trlpplng-Bhafl brack' 

In lop carriage 

On shoulder rest 

On distance-ring separator Ixrits 
On traverse rollers 

On handwheel plrot . 



m bmid bolt... 



On clamp-bamfstiid . . 



c!amp«ampl 
clamp-bands 



CmalstlDg o[ screw, 
eye, chain, ring, 
uid b^Mr spUt 



where required. 



la halves. 
. Rubber without 



For throitlJDg-bar bolts . . . 
For connecting-rod pivot. . 
For connecting-rod ends. .. 



EQUALIZING AND THROTTLING 



Cylinder plugs... 

Disk 

Emptying couj 

ling. 
Equallchig-plp 

Follower 

Followers 

Gasket On emptylni 



Including 2 extra. 



iptylng coupling.. 
Ivebody.HlN.... 



.,Co(>t^lc 



EQDALIZINO AND THROTTLING 



PlMMnurk 


No. 


Name ol part. ' 


.lotion. 


Uatvlal. 


RainwkB. 










Si 






Packing rings..... 










Do. 




















8t3. 






























pipe conntcHon, 
side dlunntm. 








On equaUilng and thratUlDg 


I.«lont. 

c4i%go<st«l 
ring, PopMT oo- 
lar, and fibsr gas- 








plpos. 








1 

1 

Bi. 

!■■ 

Bi. 
B. 
Bi. 

Ill 

Fs! No! 2 
Bl. 






























8e«» tmdless.... 




























ffi 


^I^^h"^::: 


s-Sttr?^'*:;:: 






stop iBtch pin 

Throttling valve 


















Valve st«m shank.. 








tn throttling valve yoke 












....do.. .^— ..^. 





















AZIM0TH POINTER. 



. Mf trevarserall Bitmision.. 

. Ailmtilh poiDter to transom 
"- - ilmuth pctoter to acren 

. Imulh polntu scale . . . 

. On ailmuth pointer hody . . 



Bimk, 0,2S. 

Slide..!"!! 

Taper pin . . 



. In a^mtith ptinterbody... 
Inailmiith pointer bolts.. 



idb,Go(5glc 



Electrical equi}m£nl^lO-ineh D. C, model of 1894 Mt. 



Piece mnrk 


No. 


Nsmeolpan. 


Loratloi. 


Hatcrlal. 


Romarka. 




a 

2 
I 

a 

3 
2 




lnb«t«rvbo» 




Made reN 4 










"OK"' dry c^ 


P»D 


(In c«ll and Mnninal cramec- 


=■ 


latnuiiU. 




Battery boi[*cwt' 
bT.-^. 




PtOA 




l:; 

s. 

1 

S. PI, 

B. An, 

B.- 

M. I, 
M.I. 

M.I. 

M.'i. 












Battery box atid bracket 












iSS?°r-."-:::::: 


























































































































JunrtUboi cover, T21C 

Box to bracket and bracket to 
Helractlng controller to lelt 

Cover [or lower trunnion box 

o!,'',»a.„a™., 




















Thread O.HTS long. 
Thread l.afi long. 

Thread 0-7fi long. 












::::|::::::::::::: 


TBSD 


BrackBt.retTMtbig 
Bracket, flringpis- 






See 16-0 K-4 


VaSDM 






V23PM 
V23FM 


do 

*:::;do::::::::;:::; 

Candelabra recep. 
tacles. ^ 


From croM, ViaFF, to 1.2S 
cond.iit on line to outlet hox. 
From 2 to 0.76 connections 

At CTo53,V2tFF, on lelt chassis 


„._. 




rearoIWtchaasi'. 
tin B conduits 

7'i fondult at T21B1 to I B 

At mppioVaaCT to outlet bot 

oil'^o^^t'^ 

Over loner terminal box 

On a conduit 

\t connection to conduit on 

<ieht standard 
c™.,,.. » ,0.., ..n.,.^ 

On flrii^ piWol bracket on 
light tandard 

1 In mflijnPt header 1 lor spiral 
to busier board 

In spring insulation 


Bl. 

S! 
i\ 

U ! 

M I 


V23AA 
V23BA 

V23CA 
V23DA 

E12W 
VaCF 

V17P1 

pa9Di 


R etcac tiiig control- 
ci° 

Crosses 
rross 

Firing pistol 
Bolts tap 
Binding bolt 


Holtnr Cabot d» 
^. Sea 11-0-8. 
RigSt and lelt. 
Do. 

It 

Do. 

With4nut5 cham- 
fered on both 
sides. 



-J .Coogic 



ElKtrieal equipment — lO-inA D. C, model of 1894 Mi — Continued. 



FltMmark. 


No. 


NauMotparl. 


Locution. 


Material. 


Remarks. 




1 

i 
I 

! 
2 

1 

1 


BtoUmport 




Br. 

Br. 

1;. 

Bi. 
H. R. 

Br. 

8. 

Be. 
Br. 

Bl. 

Br, 

Br. 
H.B. 

•Rt. 
Br. 

Mlcanlte. 








□ected with bind- 
ing stud. 
With ipiit end con- 
necting wltb 
spiral. 

ToholdconneetiiK 

wlth'trTgger 
S^^to match 


'S3 

P3»A^ 


Binding Btud 


Molded in sprtog insulallon . ! . . 
;n nipples in pistol cover 


P39AF 


Bntton gland 


KSffiend. 
Complete. 




Buiwr board 

Biuier-boardnuts 

Bauer (rame 

Buuer-fnune Iwlt. 

Contact screw 

Filler piece 

Uagnetban,.!!!!! 

SlSIt^^":;::: 




P3flA<ll 
PSflAC 


Knldedinbuuerbi^ 

Huuer board to pistol cover... 
On biiiier board and magnet 

Bujier (rame to buuer board. . " 


Thread 0.2S long. 
Countersunk head. 






With piattnum tip 


P3BAU 


Under retainer catch on pistol 
Magnet header to biiiier board . 








Wfl 


Magnet bara lo magnet header. 


ao 4ayet3 of ■Imde 




In pbitol cover under binding 

biltandblndirwaluds. ^ 

Pistol frame (o pistol cover 

On fir tag-pistol bracket 


sllK-covered cop- 
spool. 


P3BN 
PMAl 


Pistol bolts 

Pistol cover 

Pistrflrama 

Pushbutton 

Retaining Caleb. .. 

Spiral screw 

Spiral-screw nut. . . 
Spool wood screw.. 

Spring l^ulation.. 


Housing and han- 

St,"'"""- 






PJBAOl 


Inplstol frame on pujh-buttoa 


ilberlip. 
fl colls fi.lSi lA) 
^^^Id weight.^ 






P3»ANl 


Spiral to spiral-screw nut 
molder in buiier board. 

Molded in buiwr board 

ResL-'tance spool to buiier 






Spring insulation to pistol 






TriKBer pivot 

Trigger spring 


a.':H"ea'™ 


btading bolt. 


P39K2 


On btading b(dt hi spring insu- 




";^i""- 






Ground on gun to safety-flrlng 
Fi'rlng pistol to safety-flrtog 




stranded, wire 
duit, 0-2S in^e 




do 




Do 














Batteiy toUring pistol 




Do. 



i.CoogIc 



-/0-incA D. C, model o/I89i Jf/— Continued. 



Piece mark. 


No. 


Name o( part. 


Location. 


Mateiial. 


Remarks. 




13 

!S 
i 

12 

\ ' 

i 

1 




For straps F4SQ, P45R, r4sa. . 
Firing - circuit terminal and 
cannection to pclmer. 


H.R. 
Bi. 
It 

it 

B. 
H. R. 

Bi. 
C.I. 

C.I. 

C.I. 






CouUct-tork ODO- 


Fonning part ot 
terminal. 






in Brii^-circuit terminals 

1 on ground connection. 3 on 
Bring pfatol, 4 on termini al- 

On ends of 0.25 flexible conduit, 
in^ bushtngs ot flring-rlrcult 








P«P1 


BS^ii^.-;:::: 




































In Icrminela and batterjr-box 
.connection. 


















On left cbassis used In connec- 
tion with portable lamp. 






Junction boies and 

...°?dS!!*'. 

do 

do 


Ordnance De- 
partment. 


TaiJi 

T73H 

T71Q 


Itunp and portable lamp. 

At connecOon to 16 candle 
1 freandlepower lamp on rlgbt 


•iSsKsr-' 


EISAE or 
ElJAl, 






lAinpa, candelabra. 

NIpplM, abort 
Nipple, close 

do 
N^,.t^ 

Nipple, long 

Nipple, close 

Nipple, short 

do 


At ailmuth pointer, at imOer 
Coupling VaBA to Junction 






V23r,T 
V23VT 
V23WT 


W.I. 

W.I. 
W.I. 

W.I. 

W.I. 

W.I. 
Bi. 


po«er. 

Right and left in- 
suiation-lloed. 
Do. 


V2JFT 

V2JAU 
V2JTT 

V23DT 


Coupling V21AA to T21J1 (two 

Coupling V23C A to ouUet bos. . 

Cross V2JCF to retracting con- 
troller, cross V25CF to 1. B. 

Oa lamp Dtting and reflector 


Right and left. 
Right-hand Insula- 
Do. 




Outlet insulator. . . 


Furnished by Slg- 
n^Corps. 

Co.,' B™e«n 1'. 


V23DN 


Connections to conlroiJer boi. . . 

nto'boi. ' "" "'"'^ ' 
On gun le^-er, on sight stand- 
ard, on transom. 

"ysr'"*""'"""- 

controller la outlet insulator. 


Comm. 
3, 

S. 


V23AN 




Do. 








T2iH 


Pipe support 





i.CoogIc 



EUetriedt equipmenl—10-iniA D. C, model of 1894 Jf/— Continued. 



Nam* of put. 

Pip* lupiraTli. . 

Ptpaiupport... 
Plpa plugs. 

Mp«plof. 

....do 

PlucboxM 



TSIL 
T31M 



Fipa, 1.2Miii±. 
npe, O.TUiidi. 



ripe, 0.t-iiHih. 

.do... 
do... 



On 3 oondalt near Jnnctkoi box 




Fram boi TZIBI to \^FC 

Fiam VI3FC IM to VISED tM. 
Fnnn V2SSD tM W V23CF 

From vncr (nn to V3JDN 
oulkit inmlator. 

■X T2I81 



Fnnn twi TZIBl to V23FF 
Fnim VSFF cma to T^SDC 

tM. 

Fiom box T31B1 to box T2U1. 
FTom V23CF aom to alavaUng 

Fmm V23FC tM to box T7SH. 
From TnH to tbniUUng valv* 




Biletyfliliig: 
Blades 

Block 

Bolts, tap. . . 

'."'ao'.'.'.'.'.'. 

BasMng 



Tnun box TnBl to box T7«Q. 
Fnmbox TlUl to idugboi.. 
From box TIUI to ulmatb 
polnterlunp. 



Fiom T73H box to boflBT vtlv« 

Oeai fcandlepower lunp 

iDSids ourlagt on bracket 



Clip bade to lii£ on chaasU. . . . 
Covers to stop and clip base.. 



Bngij 



by the 
serDe- 



farulghed by 

partmaat. 
?'nnililied by the 
BngUeer De- 



Robblni & Uyer, 

sbout w a u d 



Threaded 1.2e long. 
ThieadedO.TS Iode. 
Beads 0.5 Oats, D. is 
thick. 



c,..i,.ej,,Ct)l>^Ic 



Eltetrieal equipment— 10-imA D. C, moid oft8$4 Jb— CootitUMd. 



Plso« mark. Ho. Vttma of [art. 



cup ban... 



do";;!;;' 

L<v«r plTOt. . 



Pins, split... ;i 

Spring CO Tw... 



Taper i^. . 
Tannlna] ■ 






On Uadu UHl oUp blocki In 

ofatsa-'r- 














iDlaveraiullavulMW 



Oq slunks of bUdM and dip 
blocki. 

Stop to Isvarbaw 

Blockod In lever and dip ban. . 
In shuiki ot bbdea ud oUp 

OntavM 

On lnvorbMe 

Lever pivot and 1«vh ban 

OnclipbsM 



Oast 



- . -_ . IiBt clip blocb. 

lA-cBudlopowei lamp on 



it l&«andlapowBi lampa 

At S-oandlapows lampi 

At Itoandlepowar binpi 

On o.t ooDdint near outbt liuii- 
btOT V21AN. 

On 0.E ooDdulC 

t.S ooodult mar ibad« TWBi 

On O.TODonduit 



At ■ItTMIOf psintar lami^ 

bufler valvalamp. 
On inilda of ri^t mwala. . . 
Gondult damp to drum 



Ri^channal to racer 

DmmfaubMdrum 

Dremahalt bracket to chaoJi. . 
Cap to drnmslMt^nckBt 

Sinvd baas to lower t«inlnal 

box. 
eupportlngropadi 

BottKllflJaurnBlai 

Attached to dnun....... 

To drum 

Attaobad to drum shaft 

Attadied to dium on drum abaft 
Bolted to chos ' 



m ihaft Bi point of 



'l:t 



On drum sbtit bracket... 



Outside spring lupport on drum 



shaft. 
Julsldei 
Inside Ap 



c,,.i„.jo,t'0()glc 



EUarieal vpdpmmt—lO-mttt D. C, model of ISSi Jf/— Continued. 



Hecemartt. 


No. 


Nuneofpart. 


Laotian. 


Usterisl. 


«.P«B. 


SOZ 


1 
i 

1 

Z 
40 

I 

1 




Attached to awtvel by lock 


C.S. 

|V. 

C.I. 

Blate. 

1 
l\: 

S.Br. 
B». 

Bi. 

? 

c. 

i. 

s. 

c. 
c. 

c. 






On left ch'ais^ above lonction 
A I connection to outlet box. . , . 












:::::tv-::-:-;- 






awitdi EflSCU. 
Bolted to braftet mlelt itand- 


Si^e outlet. 
Foraislffid by ali- 
iX^^e?' 








Tanoinal box, up- 










Through terminal vidbaw 


Thread I's long.' 






"h 








Elbow t« lower tetmlnai boi. . . 


Thread O.MS long. 
Thread I long. 












do 


Cover ViTB A to upper terminal 


Do. 


^^^u 


iJSSS^^;:-- 








Outlet from Iowm U^^ 
OmStS bolts ba 
















"b".: 






















































"S.. 






























On pin'tover s^^lng eii'.* 

in condi¥ rriii tH*IWl'hoi 
tolampaandplugbox. 

Id eeofclO (root lerBUno) box 

to retracting coWrdler. 

troBor to motor. 










IWY 


TwiiCedbooki 








and bnlded. 




do 


and braided. 
Do. 






Id MDdnHs from terminal box 
tooi»lat. 


rubber covered 
and braided. 









SHOT TRUCKS (1 FES CABRIAOE). 





je 


Ballbearings 




s: 

Bt. 

Bi. 

'i: 












Ball bearing balls.. 


In elevating soevbeailaga 






Ban bearing cov- 


On caster bearlnm 






On elevating screw bearings 

Meahingwith crank shaft gear. . 


Da-. 












Lever center to crank atuilt 

bra(«et. 
Caster bracket to (rame 






..-.do 





c,,.i„.jo,tA)Oglc 



EleetTwat equipment— lO^rtdt D. C, model of 1894 Jtf/— Continued. 

SHOT TRUCES (3 FEB CARRIAQE)— Coatlnoed. 



PlMemarl:. No. 



Prwit axle to froaC supptst 

Crank shslt brackgt to fnine. . . 

CuUr tsscket to f nme 

Bnke ahalt bracket to Iront 

On brska lever abalt 

Tbioagb braka stwit braoketi. . 
On front tramo 



bncket, right. 
Brake lever euMe. . 
Brake lever sprlric. 



Attached to level and [rame.. 
On brake lover shaft.,..,..... 
On top of truck, front ........ 



1 i^t, 1 left. 
Tn>e of brwiket 
varlea with dil- 



In unw lapport. . . 



Forrad in buller bracket.. . 



right. 
Cu^Gidge s 



rlflit. 

Caster wheeb'. 
Caster yokea. . 
Center abaft... 

Clutch ceal... 
Clutch fever.. 
Clut<4i lever hi 
ClutcbrlDE... 

Crank 

Crankshaft 

Crank shaft bracket 

Crank sleeve 

Cylinder head 

Corner plates, troDt 
Comer plates, rear. 

Distance piece 

Elevatlnc screw 

bodtoB. 
BlevatlDg screw 

Filler piece 

Fining and drain 

Filler [dece hinge. . 
FUler piece hinge 

Followers 

FrOTt«fe..'.':::;:: 

Front wheels 

Qaaket 

do 

Ouide lings 

Handles 

Hinges for handles . 
Intermediate gear. 



Riveted to cartridge shelf and 

frcMit support. 
Riveted to cartridge shell and 

rear support. 
Rlvet«d to left side truck 

Riveted to ri^t side truck 

Riveted to cartridge shelf 



Btdtad to rear frame... 



Inca 



Thtout^ top plate and screw 

On rear elevating screw 

Inside at track 

In clotch lever 

-"■■oec-nut 

'.-^E shatt at Side of tmck. 
' crank stiaft bracket . . 
t side of truck 



Blidblec 



Riveted to elevating screw head 

Hinged to shot tray 

Pinned to ntlei piece hinge 



rhead... 



OncyliQL 

Umler nrtrldge^sbell. . . 
Bolted toJowerpart ollr 
At froDt part of Iranie . . . 

Cylinder head and 



In c^mder head 

On top plate lor elevating screw . 
On tmck handle 



Oncrankshaftdrlvenbevel gear 
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flcdrie tqtUpmtnt—lO-intk D. C, moid of 1894 Ut—CeVtiXatA. 

SHOT TRUCKS (3 PER CARRIAOE)— CodtiDDMl. 



Lever center, . . . 

Nut 

Nut), standBid . 



. Id cmDk stoft 

. Bnke lever to sbatt 

. Secuietoscrewaupport... 

. Td chitch levH* 

eai elevstinc screw . . , 
In tch lever tuuidle ... . 



. Eq guide rillK buahlltt 

^ screw support tmahlng. . 
[n castor hushing 

[n front wheel bushings 

Riveted in liufferpliulger . . . 



Shot trsy. , - 
Shot tra; plj 

gpKtphis... 



sEapCnhaJidle.. 
Spur wheel nut, - 
Tires 



. „__helfrearend3U)3ball. 

. Cartridge shelf stlflener to fl»ll 
. CartrldgeBhelffroutsuppintto 

shell. 
. Cartridge shell rear support to 

rear support. 
. FiDDl ugle to cartridge shelf 

smd Front support. 

. Top plBle to Irsme 

Tn comer pMes, front 

[n comer plates, rear. 

- Hinge to frame 

. Stop for buidles CO frame 

. Wooden handles to truck handle 
. Bnte lever guide to fram 
, Screw support to frame. . . 

. Trav support to tray 

(liiide ring to top plate. .. 

. Elevating s-rew 

T_ i-Tii hearings. . 



. Inbi 



t Shalt.. 



. Top member of truck 

. In elevating screw ends . - 
'- -"lot tray pins 

later pin 

. mtch lever handle,... 

. In buffer hrackel 

. Riveted to rear frame 

. On elevating screw. 

On front wheels 

On easier wheels ..... 

On top of truck 



Klveted to frnme. 



. Onfrontaile 

. Crank handle . . , 



S FOR EACH CARRIAGE.) 



. Opposite oijter claw. ........... 

. Pivoted on cealerpiecB 

. Forms pivot fOr claws and dog . 
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£ltetrieal equipment— lO^A D. C, model of 1894 iff— Continued. 

BHOT TONOS. <7 P41RS FOR EACH CABRIAOE)— Cratlnued. 



PtaMinuk 


No. 


Nanuiotpiit. 


LDOtlon. 


Hatedal. 


Reouika. 




1 

2 




Between 3 parts of outer clair . . 


F.8. 

s: 


Riveted to claw. 












Farendiotsbitcktopbii. 



































ATTACHMENT. 



UeAllEl 

. Securing case to flilei piece . . , 
. On lanyard extension 



. Part of lanj'aid aitansloD . . 



demd under cm- 
riege proper. 

With nuts. 
, Logllne, minlmiun 
diameter, 16; 
maximum duun- 

. Bessemer steel an- 

stroigbtau at 140 
pounds pull. 
liot line, minimum 
diameter. 1«; 



Cam indexed i: 



. ThrouEhpavl A14E2 

. Iupa«lAl1H2. 

. Riveted In reel 

. Riveted In spilng sboft 

. IncaseAHGl 

. Woundaroundreel AMF.. 

. On reel In esse 

. Holding qwlDg in case. 

loldlng spring shall In case . . . . 
)n Oring leaf and lanfard cords. 



QRGASE CUFS. (S PER CARRIAOB.) 



Body. 

Cap 

Cup, leatlier . . . 

Plupgec 

Plunger nut . . . 



■ed into carriage 

- pper end ot body A2i 

. Underneath plunger 

. Insideolgreasecup 

. Becures the plunger to cap 
Sooures cup leather A2E 
plunger a2Ei, 

. For plunger nut A2G 

Between cap AlB and plunger 
A2E1. 

. Under cup leather A2D1 .. . 



Wak Dbpartkbnt, 

OrrKK OF THB Chief or OnDNANCE, 

Waihington, October 18, 1913. 
Uay 10, 1904. 
Revised October is, Ifll3- 
Form No. IMl, 
Ed.lAug. 24-17— NO. 
39050-139. 
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